Hydrology of the springs, seeps, and fens at The Nature Conservancy\u27s Pigeon Point Preserve, Ransom County, North Dakota by Askin, Corey W.
University of North Dakota
UND Scholarly Commons
Theses and Dissertations Theses, Dissertations, and Senior Projects
2005
Hydrology of the springs, seeps, and fens at The
Nature Conservancy's Pigeon Point Preserve,
Ransom County, North Dakota
Corey W. Askin
University of North Dakota
Follow this and additional works at: https://commons.und.edu/theses
Part of the Geology Commons
This Thesis is brought to you for free and open access by the Theses, Dissertations, and Senior Projects at UND Scholarly Commons. It has been
accepted for inclusion in Theses and Dissertations by an authorized administrator of UND Scholarly Commons. For more information, please contact
zeineb.yousif@library.und.edu.
Recommended Citation
Askin, Corey W., "Hydrology of the springs, seeps, and fens at The Nature Conservancy's Pigeon Point Preserve, Ransom County,
North Dakota" (2005). Theses and Dissertations. 9.
https://commons.und.edu/theses/9
Hydrology of the Springs, Seeps, and Fens at The Nature Conservancy's 
Pigeon Point Preserve, Ransom County, North Dakota 
by 
Corey W. Askin 
Bachelor of Science, North Dakota State University, 2002 
A Thesis 
Submitted to the Graduate Faculty 
of the 
University of North Dakota 
in partial fulfillment of the requirements 
for the degree of 
Master of Science 
Grand Forks, North Dakota 
May 
2005 
This thesis, submitted by Corey W. Askin in partial fulfillment of the 
requirements for the Degree of Master of Science from the University of North 
Dakota, has been read by the Faculty Advisory Committee under whom the work 
has been done and is hereby approved. 
c6liri,erson 
~1,!ft@s 
~/X'.-&y~ t? 
This thesis meets the standards for appearance, conforms to the style and 
format requirements of the Graduate School of the University of North Dakota, 
and is hereby approved. 
Dean of the Graduate School 
Date 
II 
Title 
Department 
Degree 
PERMISSION 
Hydrology of Springs, Seeps, and Fens at The Nature 
Conservancy's Pigeon Point Preserve, Ransom County, 
North Dakota 
Geology 
Master of Science 
In presenting the thesis in partial fulfillment of the requirements for a 
graduate degree from the University of North Dakota, I agree that the library of 
this University shall make it freely available for inspection. I further agree that 
permission for extensive copying for scholarly purposes may be granted by the 
professor who supervised my thesis work or, in his absence, by the chairperson 
of the department or the dean of the Graduate School. It is understood that any 
copying or publication or other use of this thesis or part thereof for financial gain 
shall not be allowed without my written permission. It is also understood that due 
recognition shall be given to me and to the University of North Dakota in any 
scholarly use which may be made of any material in my thesis. 
Signature 
Date 
iii 
TABLE OF CONTENTS 
LIST OF FIGURES ................................................................................. vi 
LIST OF TABLES ................................................................................. viii 
ABSTRACT ......................................................................................... .ix 
CHAPTER 
I. INTRODUCTION AND PURPOSE .......................................... 1 
Physical Setting .......................................................... 3 
II. PREVIOUS STUDIES ........................................................... ? 
Region-Specific Hydrologic Studies ................................ ? 
Related Studies .......................................................... 9 
Ill. METHODS ........................................................................ 12 
Water Table Data ...................................................... 12 
Well Locations .......................................................... 13 
Stream Gauging ........................................................ 16 
Slug Tests and Hydraulic Conductivities ......................... 18 
Water Table Contour Maps and Flow Nets ..................... 22 
Precipitation and Evapotranspiration ............................. 23 
Water Budget. .......................................................... 25 
Electrical Conductivity ................................................ 26 
IV. RESULTS ......................................................................... 27 
Water Table Data ...................................................... 27 
iv ! I 
L 
Hydraulic Conductivities ............... , ............................. 29 
Stream Discharge ...................................................... 30 
Temporal and Spatial Changes in the Water Table ........... 30 
Flow Net Analyses ..................................................... 31 
Water Budget.. ......................................................... 32 
Measurement of Uncertainty and Error ........................... 38 
V. DISCUSSION .................................................................... 47 
Water Budget. .......................................................... 48 
Wetland Capture Zone ............................................... 49 
VI. CONCLUSIONS ................................................................ 55 
Appendix A-Water Table Data ..................................................... 58 
Appendix B -Well Logs ............................................................... 61 
Appendix C - Fen Survey Data ...................................................... 80 
Appendix D - Stream Discharge Data ............................................. 82 
Appendix E - Slug Test Data ......................................................... 95 
Appendix F - Hydraulic Conductivity Data ....................................... 151 
Appendix G-WaterTable Contour Maps and Flow Net Diagrams ...... 174 
Appendix H - Precipitation Data ................................................... 195 
Appendix I - Evapotranspiration Data ............................................ 198 
Appendix J - Electrical Conductivity Data ....................................... 200 
REFERENCES .................................................................................. 202 
V 
Figure 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
LIST OF FIGURES 
Page 
An Example of a Pigeon Point Fen ........................................... 2 
Location and Geology of Pigeon Point.. .................................... 5 
Geologic Cross-Section ......................................................... 6 
Well Locations ................................................................... 14 
Pigeon Point Fens and Streams .............................................. 15 
Critical and Normal Depths in Partially Full Circular Sections ....... 16 
90° V-notch Weir. ............................................................... 17 
Example of a Plot of (.1.h) vs. (t) ............................................. 20 
Example of a Plot of Log(.1.h) vs. (t) ....................................... 21 
Comparison of 2003 Monthly Precipitation to Water Table Levels.28 
Comparison of 2004 Monthly Precipitation to Water Table Levels.28 
Water Table Contour Map for 19 September 2003 ..................... 34 
Water Table Contour Map for 18 July 2003 .............................. 35 
Flow Net Diagram for 19 September 2003 ............................... 36 
Flow Net Diagram 18 July 2003 ............................................. 37 
Terrace Flow Lines .............................................................. 41 
Cross-Sectional Profiles of Areas A and B ............................... 42 
Summary of Differences Showing Range of Uncertainty ............ .46 
Comparison of Estimated Differences and Precipitation .............. 47 
vi 
1 
20. Capture Zone During Wet Periods ............•............................. 52 
21. Capture Zone During Dry Periods ........................................... 53 
22. Electrical Conductivity Measurements (April 2004) ..................... 54 
' 
~ ' - . 
' 
vii 
LIST OF TABLES 
Table Page 
1. Hydraulic Conductivities ...................................................... 29 
2. Stream Discharges for 2003 .................................................. 30 
3. Stream Discharges for 2004 ................................................. 30 
4. Flow Net Discharges ............................................................ 32 
5. Average Daily Precipitation ................................................... 32 
6. Average Daily Potential Evapotranspiration .............................. 33 
7. Estimation of Ground Water Flow Through Terraces .................. 38 
8. Water Budget for Data Collection Days ................................... 39 
9. Flow Net Analyses Uncertainty ............................................. .43 
10. Error in Ground Water Flux Through Terraces from A-A' ............. 44 
11.. Error in Ground Water Flux Through Terraces from B-B' ............. 44 
i-
1 12. 
,i Uncertainty in Stream Discharge Estimation ............................. 45 
l 
' 13; Water Budgets using Minimum Inputs and Maximum Outputs ..... .46 
14 .. . Water Budgets using Maximum Inputs and Minimum Outputs .... .46 
viii 
ABSTRACT 
Pigeon Point lies along the Sheyenne River in the west-central part of the 
Sheyenne Delta Aquifer, southeastern North Dakota. Groundwater discharges 
along a north-facing bluff at Pigeon Point and forms springs, seeps, and fens 
'hosting atypical boreal species. The Nature Conservancy owns 231 ha at 
Pigeon Point, a tract that also includes the largest and least disturbed spring-fed 
stream in the region as well as some of the finest riparian forest in the state. In 
response to possible future groundwater diversion, the objectives of this study 
are: 1) to characterize the Sheyenne Delta Aquifer up-gradient from Pigeon 
Point, 2) to define the recharge capture zone for the springs and seeps, and 3) to 
estimate the wetland water budget. 
Nineteen new and existing water table wells were used to map the 
configuration of the water table above Pigeon Point. The capture zone is about 
3.5 km at its widest and extends southward with decreasing hydraulic gradient to 
an indeterminate distance. Flow net analysis indicates that 16,000 to 17,000 
m3/day of water flow into the Pigeon Point area. Discharge occurs along nearly 
the entire length of the bluff (1.5 km) from a seepage face with up to 5 m of relief. 
These springs and seeps coalesce to form four surface water tributaries that 
were gauged for this study. Discharge to the streams accounts for 25 to 60% of 
groundwater flow estimated by flow net analysis, suggesting that groundwater 
movement through the terrace and 
ix 
evapotranspiration account for the remainder. Closure o.n the water budget is 
attained when measurement uncertainty is considered. 
X 
CHAPTER I 
INTRODUCTION AND PURPOSE 
The Sheyenne River of North Dakota once carried glacial melt-waters to 
glacial Lake Agassiz in the southeastern part of the state. At the mouth of the 
river, a 1940-km2 sub-lacustrine delta was formed. Following the drainage of the 
lake about 12,000 years ago, the river began cutting through these deltaic sands 
and into the glacial sediments below (Armstrong, 1982). Along the river, springs 
and seeps have formed ground water-fed wetlands called fens (Figure 1 ). The 
fens are discharge points for ground water derived from precipitation that 
percolates into the Sheyenne Delta Aquifer through the sediments of the 
surrounding uplands. 
Pigeon Point, a nature preserve owned and managed by The Nature 
Conservancy, hosts several of these rare fens. Ground water infiltrating into the 
aquifer is restricted from downward movement by the presence of a less 
permeable unit below, mainly alluvial silts and clays. This less permeable layer 
forces the ground water to move laterally and discharge along the base of the 
bluffs overlooking the river terraces. As well as being rare temperate zone 
wetlands, fens are the most biologically diverse wetlands in this area of the 
United States (Amon et al., 2002). Over the past few years, due to population 
growth in the region, the U.S. Bureau of Reclamation has begun investigating the 
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Sheyenne Delta Aquifer as a potential source of water for the increasing demand 
for agricultural, industrial, and public water. Because the fens are spring-fed 
wetlands whose water source is discharge from the water table, any changes to 
the environment in and around the upland recharge zone, such as pumping and 
ground water diversion, may adversely affect the balance required to maintain 
them. 
, Figure 1. An Example of a Pigeon Point Fen. 
Traditional regulation and management often focuses on the immediate vicinity of 
the protected wetlands, without adequate understanding of the distribution and 
mechanisms related to the recharge of ground water that feeds them. The 
purpose of this study is to characterize the hydrology of the Sheyenne Delta 
Aquifer up-gradient from the springs and estimate the water budget for the 
system. With these data, a better understanding of the sensitivity of the springs 
with respect to ground water fluctuations, whether natural or human induced, will 
2 
be gained, and better management strategies can be implemented to assure the 
future integrity of the Pigeon Point fens. An important issue addressed in the 
study is the aerial extent of the ground water capture zone that supplies the fens, 
a sign!ficant factor when planning future land-use and management strategies. 
The capture zone will be delineated by contouring measured water levels in wells 
surrounding Pigeon Point. Additionally, a water budget will be estimated for 
Pigeon Point to better understand the distribution of water among the ground 
water flow, precipitation, evapotranspiration, surface flow, and storage 
components. 
Physical Setting 
Pigeon Point is located within the Sheyenne National Grasslands of 
northeastern Ransom County, approximately 15 miles northeast of Lisbon, North 
Dakota (Figure 2). It occupies the E Y. of the SE Y. of Section 18 and all of 
Section 19, Township 135 North, Range 53 West, with the exception of the SE 
Y.. 
Pigeon Point lies near the western edge of the Sheyenne Delta Aquifer, 
which covers the eastern third of Ransom County and extends east into 
northwestern portions of Richland County and south into the northeastern corner 
of Sargent County (Figure 2). This unconfined aquifer comprises fluvial 
sediments deposited as the Sheyenne River emptied into the southwestern 
portion of glacial Lake Agassiz. Glacial sediments, including till, outwash, fan, 
and lake sediments, cover eastern Ransom County to a depth of 60 to 90 
meters. The till is derived from the Precambrian bedrock and sedimentary rocks 
3 
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of Paleozoic and Cretaceous age. Throughout the area, sand and gravel 
deposits can be found on the pre-delta till surface. These deposits range from 
1.5 to 4.5 meters thick and were deposited by the early Sheyenne River, prior to 
the formation of glacial Lake Agassiz (Bluemle, 1979). 
At Pigeon Point, the fluvial and lacustrine sediments of the Sheyenne 
Delta occur directly over the till. Above the till, Pleistocene-age lacustrine silt and 
clay up to 30 meters thick underlie the aquifer (Downey and Paulson, 1974). The 
delta consists mainly of interbedded fine to medium sand and silt ranging from 15 
to 43 meters thick (Downey and Paulson, 1974). The upper-most portion of the 
delta has been reworked by wind during the Holocene, which created dunes of 
well-sorted fine to medium grained sand and sandy silt. Relief of 7 meters is 
common for these dunes; with some reaching as much as 23 meters (Bluemle, 
1979). The modern Sheyenne River cuts through the deltaic deposits and into 
the till below (Figure 3). 
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Figure 2. Location and Geology of Pigeon Point. (From Bluemle, 1979) 
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CHAPTER II 
PREVIOUS STUDIES 
The large volume of water within the Sheyenne Delta Aquifer, and its 
direct connection and interaction with the Sheyenne River, has prompted 
numerous studies over the years. The availability of aquifer water, as well as its 
effect on the quality and quantity of water passing through major cities down 
stream of the aquifer, has been of particular interest to researchers. 
Region-Specific Hydrological Studies 
Studies done by Paulson (1964) and Harkness et al. (1988) show that 
discharge from the Sheyenne Delta Aquifer provides substantial baseflow to the 
Sheyenne River. Measurements taken on the Sheyenne River during 1963 show 
an increase of approximately 75% (0.80 m3 s·1) in stream flow between Lisbon 
and Kindred, North Dakota. This increase in stream flow occurs despite the 
absence of surface water tributaries contributing to the river from sources outside 
the delta. 
Downey and Paulson (1974) conducted a detailed study of the ground 
water flow in the aquifer and used a ground water flow model to demonstrate the 
potential effects of a proposed reservoir near Kindred, North Dakota. They 
7 
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measured hydraulic conductivities from core samples, conducted aquifer tests, 
and took stream flow measurements between the gauging stations at Lisbon and 
Kindred. In addition to constructing the model, they showed that the hydraulic 
conductivity of the aquifer decreases from southwest to northeast, which would 
be consistent with the finer grain size distribution that occurs in the more distal 
parts of the delta. 
Armstrong (1982) evaluated the available ground water resources in 
Ransom and Sargent counties of North Dakota and investigated their potential 
for development. This study examined the Spiritwood, Brampton, Elliot, Gwinner, 
Englevale, Milnor Channel, Oakes, Sand Prairie, and Sheyenne Delta Aquifers. 
Armstrong (1982) showed that most of the recharge occurs during the spring 
before warm temperatures and evapotranspiration losses to maturing crops 
become significant. The study also estimated the mean saturated thickness of 
the Sheyenne Delta Aquifer to be approximately 12.5 meters. Also of interest to 
this study was that within a few miles of the river, the water table begins to slope 
toward the Sheyenne River, with the steepest gradients occurring under the 
bluffs on either side of the river. Further from the river, the slope of the 
potentiometric surface tends toward areas of low relief. 
Strobel and Radig (1997) looked at the effects of the 1993 flood on the 
water levels and water quality in the Sheyenne Delta Aquifer. They measured 
water levels and collected samples from 49 wells between July 1993 and May 
1994. The information was compared to historical water level data and chemical 
composition collected before July 1993. They showed that the heavy 
8 
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precipitation and flooding had a major effect on the water levels in the aquifer, 
and that the topography strongly affects the focus of recharge. They also found 
that, in some areas, high stages in the river could reverse the ground water flow 
gradient and send water from the river into the aquifer. 
Related Studies 
Amon et al. (2002) conducted a study to better classify fens found in the 
midwestern temperate zone of the United States. They looked at 70 fens 
scattered throughout Ohio, Illinois, Michigan, Indiana, Wisconsin, Iowa, 
Minnesota, South Dakota, and North Dakota. The study concluded that these 
fens typically occur at stratigraphic and/or topographic breaks associated with 
glacial deposits that create hydrologic gradients sufficient to cause ground water 
to reach the land surface. While they acknowledged that the amount of ground 
water input to the fens is difficult to quantify, qualitative observations indicate that 
ground water discharge comprises a significant component of the water budget in 
all cases. 
The study showed that the broad geographic, hydrogeologic, topographic, 
and climatic settings of the fens resulted in a large range of vegetation, 
chemistry, and soils types. This range of features makes it impossible to use of 
any one of them individually as a characterizing trait of temperate-zone fens. 
Amon et al. (2002) contend that vegetation, chemistry, and soil types can be 
used together to separate the fens from other temperate-zone wetland types. 
The paper defined midwestern temperate-zone fens as wetland communities 
that: 1) depend on ground water which moves through and maintains saturation 
9 
of the root zone throughout most of the year, 2) do not experience long-term 
inundation, 3) have carbon-accumulating substrates, and 4) are dominated by 
non-emergent graminoid (grass-like) vegetation. They also found that typical 
water chemistry parameters include near-neutral pH and 640 µS cm·1 as an 
average conductivity. 
Almendinger and Leete (1998) summarized the physical hydrogeology of 
calcareous fens in the Minnesota River Basin in order to better understand the 
conditions necessary to maintain them. They mapped the fens using vegetation 
boundaries on color infrared aerial photographs. Total annual precipitation and 
temperature were estimated from data collected from stations within 20 km of the 
fens. Evapotranspiration was calculated using the Thomthwaite method. 
Hydraulic conductivities of the peats were estimated using slug tests and the 
Hvorslev method (Hvorslev, 1951 ). Additionally, the peats were cored to 
determine thickness and types of inorganic substrate as well as carbonate 
content. 
The study found that the fens were primarily associated with two types of 
landforms. The first was along river terraces where broad plains of coarse 
outwash were left behind during glacial retreat and later down-cut by the river. 
These fens form along the upper portion of the terraces at the base of bluffs 
forming the valley wall. The second landform is moraines with buried ice contact 
deposits. These deposits constitute sand and gravel aquifers confined by 
overlying till. The springs occur where the aquifers are exposed to the surface 
through a break in the confining layer. The source of the carbonates in the fens 
10 
was determined to be the unconsolidated glacial deposits in the recharge zones 
rather than the underlying bedrock. 
Concern over fens down-gradient of sand and gravel mining near Felton, 
Minnesota prompted a study by Merrit et al. (2002). They used flow net modeling 
to show that the sand and gravel pits had radically altered ground water flow 
paths in the area. Flow paths near the pits had been distorted from northwest 
trending lines parallel to the beach ridges to radial flow towards the pit. They 
discovered that the excavation below the water table in the pits steepened the 
water table adjacent to the pits, away from the fens, thereby eliminating a large 
portion of the fens' recharge capture zones. 
These studies show that the larger scale parameters required for the 
formation of fens in this area, such as regional and local hydrogeology and 
topography; are generally the same. System parameters such as ground water 
input, precipitation, evapotranspiration, and storage, and the sensitivity of the 
fens to disturbance, however, are site specific and difficult to quantify. For these 
reasons research must focus on individual sites in order to understand the 
hydrology of individual fens. 
11 
CHAPTER Ill 
METHODS 
During the months of May through October 2003, and March through July 
2004, water levels in the aquifer were measured, surface water moving through 
the river terraces was gauged, and hydraulic conductivity of the aquifer 
sediments was estimated. With this information water table contour maps and 
flow net diagrams were constructed to delineate the recharge zone and estimate 
ground water discharge to the fens. Precipitation and evapotranspiration 
amounts were retrieved from nearby weather stations and used, together with the 
other data, to estimate a water budget for Pigeon Point. 
Water Table Data 
Water levels were measured in 19 wells surrounding the Pigeon Point 
area (Figure 4, Appendix A). Eight existing North Dakota State Water 
Commission (NDSWC) wells and two United States Geological Survey (USGS) 
wells were used. The NDSWC installed three additional wells for the project 
during the summer of 2003. The NDSWC wells were constructed from 0.05-
meter polyvinyl chloride (PVC) pipe fitted with 1.5-meter #12 slotted PVC 
screens. A drill rig was used to auger to a desired depth (Appendix 8). The PVC 
pipe and screens were then lowered into the boring and the surrounding 
sediments allowed to collapse on the screen and casing, securing it in place. 
Wells within the boundaries of the preserve were installed by hand auguring to 
12 
~;;; the water table. One meter long, 0.03-meter steel sand points were then 
J;' 
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driven to depths varying from 4.5 to 6 meters (Appendix B). Depth to 
groundwater from the surface was measured in the wells using an electric tape. 
Well Locations 
Horizontal and vertical locations for each well were obtained using a 
Trimble 5700 Global Positioning System (GPS). The base station GPS antenna 
and Radio Frequency (RF) Transmitter were set up over a location with a known 
elevation (Well #1825, 46.486N/97.406W, 324.6m). The wells were then 
surveyed using the roving GPS antenna and the Trimble Survey 
Controller/Receiver (Figure 4, Appendix B). 
The fens were also surveyed to determine their elevations and distribution 
across the span of the preserve, and for use in contouring the water table. The 
thick foliage on the river terraces precluded the use of the GPS unit for surveying 
the fens. A Topcon auto-level was used in this case. The survey began at well# 
PP03-5 (Figure 4), the elevation of which was determined from the GPS survey, 
and preceded from east to west across the preserve. Fens occur along the base 
of the bluffs throughout most of the preserve; approximate locations are shown in 
Figure 5. Elevations for ten points located along the top edge of the bluff 
overlooking the river terraces and directly above fen locations were obtained. 
The auto-level was then used to determine the elevations of the fens below each 
of the points (Appendix C). 
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Stream Gauging 
The water discharging from the fens at Pigeon Point coalesces into four 
distinct streams that dissect the river terraces and empty into the Sheyenne 
River. For the purposes of this study, the streams will be referred to as streams 
one through three and Carr Creek, from east to west (Figure 5). 
At one point, stream one runs through a 7.6-meter long, 0.6-meter 
diameter, corrugated steel culvert that passes under a maintenance road. For a 
fixed amount of total available energy, determined by the elevation of the water 
surface upstream of the culvert, the flow through the culvert will reach a critical 
depth. Critical depth is the depth at which the least amount of energy is utilized 
per mass of the fluid flowing through the culvert (Simon and Korom, 1997). To 
calculate the discharge of stream one, the depth of the water within the culvert 
was measured and applied to the lower trend line in the Figure 6. Discharges for 
stream one are tabulated in Appendix D. 
1.0 -
I 
D 0.1 
,__ 
~ 
••• 0.001 
~ 
~ 
I nQ,. ., .. 
--~ 
I 1.49 0- S yr;...,r 
7· 
~ .t!!. a. 
~ a" lo 
0.01 0.1 
UtD~(S a" /o 
Figure 6. Critical and Normal Depths in Partially Full Circular Sections. (Adapted 
From Simon and Korom, 1997, Figure 8.3, P. 289) 
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Initially, discharges for the remaining three streams were to be gauged 
using v-notch weirs (Figure 7); however, this method proved to be unsuccessful 
for stream 2 and Carr Creek. These streams are larger than stream three. They 
appear to have eroded through the silt and clay over-bank deposits on the 
terraces and have down-cut into the lower sand and gravel of the delta. When 
the weirs were installed in these streams, the water quickly eroded beneath and 
around the structures. Therefore, it was determined that an area/velocity method 
would be the best way to gauge the discharges of stream two and Carr Creek. 
With the area/velocity method, water depth was measured at a constant 
interval across the stream channel. Multiplying the water depth by the interval 
distance gives the area for the given interval. Water velocity in the streams was 
determined by measuring 10 feet along the stream channel and repeatedly 
floating a buoyant object down the stream in differing parts of the current. An 
average velocity was calculated by dividing 10 feet by the time and then 
converted to meters per second. The data were used to graph the area and 
calculate the discharge (Appendix D). 
Figure 7. 90° V-notch Weir. 
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A 90° free-flowing v-notch weir was used for stream three. The weir was 
constructed from an 8 x 4 foot piece of treated plywood. A galvanized steel strip 
was attached along the notch to reduce friction as the water passed through 
(Figure 7). To derive discharge, the head was measured in the notch and 
applied to the formula: 
where: 
(Eq. 1) 
Q = CD25 (Grant and Dawson, 1997) 
Q = flow rate (m3 hr"1} 
C = a constant depending on the angle of the notch, and 
desired units of measurement (4969 for m3 hr"1} 
D = depth of water in the v-notch (m) 
During the spring of 2004, high water levels in the Sheyenne River flooded 
this channel and washed-out the weir. The area/velocity method was used to 
determine discharge for the 2004 field season (Appendix D). 
Slug Tests and Hydraulic Conductivities 
Slug tests were done on 7 of the 19 wells used in this study. An In-Situ 
MiniTroll Data Logger was used to read the change of well head (Llh} over time 
(t); the raw data are tabulated in Appendix E. The data logger records head 
levels received from a pressure transducer, which is lowered into the well to an 
arbitrary elevation below the water table. The transducer senses the pressure 
exerted by the water column above and converts it to a column height. Once the 
sensor was lowered into the well, the water level was allowed to equilibrate. At 
that point, a 61-cm long cylindrical slug with a diameter of 2.54 cm was quickly 
18 
lowered into the well. The slug displaced approximately 309 cm3 of water 
increasing the height of the water column above the sensor. The increase in 
height of the water column varied depending on the dimensions of the well. After 
the slug was lowered into the well, time was allowed for the water to return to its 
static level as the sensor recorded the change in head (b.h) every second. When 
the static water level had recovered, the slug was removed from the well, 
decreasing the height of the water column above the sensor. Again, the data 
logger recorded the water levels as the water column returned to its static 
position. This was repeated several times in each well to ensure accuracy. 
For each well, the Hvorslev (1951) method was employed, using the raw 
data collected by the sensor, to calculate the hydraulic conductivity of the 
sediments surrounding the wells (Appendix F). The Hvorslev method was 
selected for use because of its suitability in determining hydraulic conductivities 
in wells that partially penetrate unconfined aquifers. 
Note: The data logger was set to record data in English units. Once the 
hydraulic conductivities were calculated, the results were converted to SI units. 
Method 1: 
where: Kh = horizontal hydraulic conductivity (in s-1) 
d = inside diameter of the well casing (in) 
(Eq. 2) 
t = time at which deviation of head from static is measured (s) 
dh1, dh2 = deviation of the head from static level at t1 and t2 
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where: 
F = a constant that depends of the geometry of the well 
calculated with the formula: 
L = length of the well screen (in) 
D = diameter of the well screen (in) 
m = square root of the horizontal hydraulic conductivity (Kh) 
divided by the vertical hydraulic conductivity (Kv) 
(Eq. 3) 
Note: For this study the aquifer sands are assumed to be isotropic, 
therefore, m = 1. 
The raw data collected by the data logger were downloaded into 
spreadsheets and plots of (tih) vs. (t) were produced (Figure 8, Appendix F). 
Due to the exponential rate at which the water levels in the wells recover, each of 
the peaks were plotted using log(Llh} vs. (t) to create a linear graph (Figure 9, 
Appendix F). 
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.11 I 0.5 0.4 ! - 0.3 z ~ $l 0.2 
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Figure 8. Example of a Plot of (tih) vs. (t). 
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Once the section of the graph that displayed the, most constant logarithmic 
rate of recovery was selected, the x,y coordinates for the end points of the 
section were input for variables t1, t2, dh1, and dh2. 
J Logarithmic Plot of SWC03_2, Peak 6 ( Sec. 462-490) 
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Figure 9. Example of a Plot of (logt.h) vs. (t). 
The required well dimensions were obtained from the well logs (Appendix 
A) and applied to the equation. The resulting formula for the example above 
becomes: 
K = 0.0086 
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In ( 0· 158) = 0.006 (in s-1 } 
16- 7 0.029 
The calculated hydraulic conductivity (K) was then converted to SI units. 
0.006 (in s·1) = 2.0e-4 (m s·1) 
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Water Table Contour Maps and Flow Nets 
Water table contour maps were produced using water table data and 
Surfer 8 contouring software (Golden Software, 2002) (Appendix G). Two-
dimensional flow nets were used to calculate the total groundwater discharging 
into the fens from the aquifer (Appendix G). 
Darcy's law can be written as: 
where: 
Q=K A dh 
ds 
Q = discharge (m3 s-1) 
K = hydraulic conductivity of the sediments (m s-1) 
A = cross-sectional area of the flow tube (m2) 
dh/ds = hydraulic gradient, the change in hydraulic head 
over the distance which the change occurs 
(Eq. 4) 
Flow lines that trace the path that a particle of water would take as it 
travels through the aquifer were drawn on the water table contour maps. 
Assuming steady state, two-dimensional flow in the aquifer, the flow lines are 
drawn perpendicular to the equipotential lines and intersect to form approximate 
squares (Appendix G). The rate of flow through each flow tube can then be 
estimated using the formula: 
where: 
QM>o =Kb Ah 
Otube = discharge through the flow tube (m3 s'1) 
K = hydraulic conductivity (m s-1 ) 
(Eq. 5) 
Ah= head difference between adjacent equipotential lines (m) 
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The magnitude of the head difference (~hs) across one square is: 
(Eq. 6) 
where: 
~h = ~h, 
' n h 
~ht = the total change in head across the flow net (m) 
nh = the number of head drops 
The discharge through each flow tube is the same regardless of location 
within the flow net, providing that the flow lines and equipotential lines form 
squares. Therefore, the total discharge (Q101a1) from the aquifer into the fens was 
calculated by: 
where: n. = the number of flow tubes in the flow net 
Precipitation and Evapotranspiration 
Precipitation data for Pigeon Point (Appendix H) were taken from the 
National Oceanic and Atmospheric Administration's National Climatic Data 
Center database. The precipitation was measured at the McLeod 3 East 
weather station located 13 km SSE of Pigeon Point. 
(Eq 7) 
Weekly potential evapotranspiration (PET) totals from three of the North 
Dakota Agricultural Weather Network (NDAWN) weather stations surrounding 
Pigeon Point were averaged for use in the water budget. The stations are 
located at Fingal, ND, Leonard, ND, and Wyndmere, ND, all within 40 km of 
Pigeon Point (Appendix I). Potential evapotranspiration refers to the amount of 
evapotranspiration that would occur from a land surface if there were an 
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unlimited supply of soil moisture. Therefore, this method for evaluating loss to 
evapotranspiration was suitable for use in estimating evapotranspiration on the 
terraces at Pigeon Point due to the shallow depth to the saturated aquifer. 
The PET was calculated using the Penman (1948) method. 
where: 
(Eq. 8) 
~ {Rn-G}+-Y_ 6.43 (1.0 +0.53uJ{e, -ed} 
E - bo+y bo+y tp -
where: 
'A. 
E1p = potential evapotranspiration (mm d-1) 
Rn = net radiation in (MJ m-2 d-1) 
G = heat flux density to the ground in (MJ m-2 d-1) 
calculated with: 
G = 4.2 (T;.1 - T; ,) 
bot 
T = mean air temperature (C0 ) 
(Eq. 9) 
bot = time in days between temperature measurements 
'A. = latent heat of vaporization calculated with: 
(Eq. 10) 
u2 = wind speed measured 2m above the ground (m s-1) 
bo = slope of the saturation vapor pressure-temperature curve, kPa 
0c-1, calculated with: 
bo = 0.200 [0.00738 (T.
0 
)+ 0.8072 r -0.000116 (Eq. 11) 
y = psychrometric constant, kPa 0 c-1, calculated with: 
(Eq. 12) 
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where: Cp = specific heat of water at a constant temperature, 
0.001013 KJ/(kg°C) 
P = 101.3 - 0.01055 x (elevation in meters) 
(e.-ed) = vapor pressure deficit 
Water Budget 
A water budget was calculated for each day data were collected during the 
study period. A general statement of the ground water budget for Pigeon Point is 
as follows: 
where: 
(Eq. 13) 
(GW;n +Pree.+ SW;n} - (GWout +ET+ SWout) = 8S 
GW;n = ground water discharged from the aquifer, calculated with 
flow nets 
Pree. = direct precipitation to the terraces 
SW;n = surface water inflow to the terraces 
GW001 =groundwater outflow to the Sheyenne River 
ET = evapotranspiration 
SW001 = surface water outflow to the Sheyenne River 
8S = change in storage 
(-) values indicate decreases in storage 
(+) values indicate increases in storage 
Because there are no overland streams flowing into Pigeon Point from 
sources beyond the springs, combined with the fact that permeability of the 
aquifer sand is so high that runoff is negligible, SW;n is assumed to be zero. 
Therefore, the budget relationship is simplified to: 
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(Eq. 14) 
(GWin + Pree.)- (ET+ SW out+ GWout) = <iS 
Electrical Conductivity 
A Cambridge Scientific Instruments electrical conductivity meter was used 
to measure the conductance of the ground water discharging from the aquifer at 
19 locations along the bluff (Appendix J). The measurements were taken in April 
2004. 
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CHAPTER IV 
RESULTS 
Water Table Data 
Water levels measured in the wells suggest that the water table fluctuates 
in response to large precipitation events (Figures 10 & 11 ). The water levels in 
wells 1818 and 1822 increased by 0.6 and 0.5 m, respectively, between 
measurements made on May 4th and June 29th 2003 in response to 
approximately 0.24 m of precipitation occurring in this time period. Conversely, 
the water levels in the same wells dropped approximately 0.2 m between June 
29th and July 26th, during which time only 0.025 m of precipitation fell. Water 
levels in the wells continued to decrease over the remainder of the 2003 field 
season, as a result of continued low amounts of precipitation. The water levels in 
the rest of the wells involved in the study responded similarly. 
Likewise, data collected during the 2004 field season evidence a 
correlation to precipitation levels. The water levels increased slightly in wells 
#1818 and #1822 between April 29th and June 5th following approximately 0.18 
meters of precipitation during May. It is likely that the aquifer is more sensitive to 
precipitation events than the techniques used in this study can record. During 
the week prior to June 29, 2003, the data collection day for the month, 0.08 
meters of rainfall was recorded. The heavy rainfall during the week before the 
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measurement may be solely responsible for the spike in the water levels in the 
wells; however, a higher frequency of sampling would be required to verify this. 
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Hydraulic Conductivities 
Hydraulic conductivities of the wells tested are tabulated in Appendix F. 
The average of the results from each well was considered representative of the 
hydraulic conductivity near the well screen {Table 1 ). 
Table 1. Hydraulic Conductivities (m d-1). 
Well 
SWC03-1 SWC03-2 SWC03-3 PP03-1 PP03-5 1825 12173 
K = I 17.3 I 14.7 I 26.0 I 5.0 I 3.5 I 8.6 I 24.2 
The tests provided a range of 3.5 to 26 m d.1 for the aquifer. The 
calculated conductivities are within the range of 0.086 to 860 m d-1, as reported 
by Fitts (2002) for clean sands. The lower conductivity readings in wells PP03-1 
and PP03-5, 5.0 and 3.5 m d-1, respectively, are most likely the result of 
inadequate well development, and were excluded from this study. The average 
conductivity of the remaining wells, 18 m d-1, was selected for use in the water 
budget. 
Rovey and Cherkauer (1996) suggest that hydraulic conductivities 
measured with small-scale field tests under-estimate the actual regional 
conductivity. More specifically, they found that hydraulic conductivity appears to 
increase with the scale of the measurement. However, their study found that 
geologic materials with primary porosity only were the least affected. This may be 
the case with the delta sands at Pigeon Point. Additionally, the hydraulic 
conductivities estimated for the Sheyenne Delta Aquifer during this study appear 
to work well in the water budget; therefore, they were not adjusted to account for 
this anomaly. It is important, however, to note that scale may have an effect on 
flow net and water budget estimation. 
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Stream Discharge 
· Measured discharges for the streams flowing across the terraces at 
Pigeon Point are tabulated in Table 2, Table 3, and Appendix D. 
Table 2. Stream Discharaes for 2003. 
Stream Discharaes (m3/davl 
29-Jun-03 18-Jul-03 26-Jul-03 22-Aug-03 19-Sep-03 18-0ct-03 
Stream 1 1,100 1,100 1,100 500 800 500 
Stream 2 900 1,100 400 1,100 600 700 
Stream 3 19 85 2 0 46 34 
Carr Cr. 3,200 3,300 * 5,900 4,300 3,200 
Total/Dav 5,200 5,600 Unknown 7,500 5,700 4,400 
•channel 
floodina 
Large precipitation events during May and June 2003 (Figure 10) caused high 
water levels in the Sheyenne River, backing up water into Carr Creek during the 
late part of July and early part of August. 
Table 3. Stream Discharaes for 2004. 
Stream Discharaes (m3/davl 
19-Mar-04 29-Apr-04 5-Jun--04 24-Jul-04 
Stream 1 * 1,100 2,300 800 
Stream 2 * 1,100 * 600 
Stream 3 * 52 * 17 
Carr Cr. * 2,600 * 2,300 
Total/Dav Unknown 4,900 Unknown 3,700 
• Channel floodinll'I 
The channel back-up that occurred in March 2004 was caused by spring 
snowmelt. Increased precipitation in May 2004 (Figure 11) again resulted in high 
water levels in the Sheyenne River, backing up streams 2, 3, and Carr Creek 
during June. The water backing up into the channels precluded stream gauging. 
Temporal and Spatial Changes in the Water Table 
The aquifer water table contour maps support the observations of 
Armstrong (1982) (Figures 12 & 13, Appendix G), who demonstrated that the 
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slope of the water table steepens towards the Sheyenne River on the north. 
Within 1.5 km of the river, the gradient increases significantly with the highest 
gradients occurring under the bluffs (Figure 12). Precipitation events large 
enough to affect the elevation of the water table can also be seen in the contour 
maps. The large amounts of precipitation during May and June 2003 (Figure 10), 
resulting in a water table rise in the aquifer, caused the 322 m contour line to shift 
to the north approximately 400m. Additionally, a 326 m contour line appeared in 
the southern area of the maps during June, and July 2003 (Figure 13). While a 
small area of the water table remained above 326m in August, the 322 m contour 
had moved southward. The 326 m contour line appeared again in April 2004 
during spring snow melt, and June 2004 following significant precipitation in May 
(Figure 11 ); however, the water table rise did not produce an observable change 
to the 322 m contour during either month. 
Flow Net Analyses 
The flow lines were drawn beginning with the first contour line plotted 
outside of the river terraces and seepage faces (Figures 14 & 15, Appendix G). 
In all cases, the elevation of the highest contour line used was 322m. Given the 
elevation of the Sheyenne River and the relatively impervious layer below it 
(Figure 3), well logs were analyzed and a saturated thickness of 20 m was 
selected for the aquifer. The change in elevation (Lih) between contour lines was 
set at 4 m. The required parameters were applied to the equation 0101a1= Otuben, 
giving the aquifer discharge for each data collection day (Table 4). 
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T bl 4 Fl N t o· h a e OW e 1sc aroes. 
PARAMETERS 
Date n K(m/dl b(ml l!.hlml Q(m d-11 
29-Jun-03 12 18 20 4 17,000 
18-Jul-03 12 18 20 4 17,000 
26-Jul-03 12 18 20 4 17,000 
22-Aug-03 13 18 20 4 19,000 
19-Sep-03 13 18 20 4 19,000 
18-0ct-03 13 18 20 4 19,000 
14-Mar-04 13 18 20 4 19,000 
29-Apr-04 13 18 20 4 19,000 
05-Jun-04 13 18 20 4 19,000 
24-Jul-04 13 18 20 4 19,000 
Water Budget 
An approximate water budget was compiled for each data collection day 
during the study. The volume of direct precipitation to the terraces was 
estimated by averaging the total precipitation for the month and multiplying it by 
1.15 million m2, the area of the terraces (Table 5). Evapotranspiration was 
estimated in the same manner. Total potential evapotranspiration for each 
month was averaged and multiplied by the area of the terraces (Table 6). 
Ta bl 5 A I p e veraoe Dailv recipitat1on. 
Total Precip. Days in 
Ave. Dailv Precip. (m"I Month Area (m2} (ml Month 
Jun-03 1,500,000 0.12 30 6,000 
Jul-03 1,500,000 0.04 31 1,900 
Aug-03 1,500,000 0.01 31 480 
Sep-03 1,500,000 0.03 30 1,500 
Oct-03 1,500,000 0.03 31 1,500 
Mar-04 1,500,000 0.03 31 1,500 
Apr-04 1,500,000 0.02 30 1,000 
May-04 1,500,000 0.20 31 10,000 
Jun-04 1,500,000 0.05 30 2,500 
Jul-04 1,500,000 0.04 31 1,900 
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j 
·• T bl 6 A ·1 p a e veraae Da11v otent1al Evapotransoiration. 
Days in 
Month Area (m2J Total PET (m) Month Ave. Daill' PET /m"} 
Jun-03 1,500,000 0.17 30 8,500 
Jul-03 1,500,000 0.19 31 9,200 
Aug-03 1,500,000 0.19 31 9,200 
Sep-03 1,500,000 0.13 30 6,500 
Oct-03 1,500,000 0.10 31 4,800 
Mar-04 1,500,000 0.07 31 3,400 
Apr-04 1,500,000 0.18 30 9,000 
May-04 1,500,000 0.19 31 9,200 
Jun-04 1,500,000 0.20 30 10,000 
Jul-04 1,500,000 0.17 31 8,200 
The ground water flux through the terraces at Pigeon Point was calculated 
using Darcy's Law. The terraces were divided into two areas, based on the 
general length of ground water flow lines through each (Figure 16). A cross-
sectional profile was drawn through each area to determine the thickness of 
terrace sediments that likely accommodate significant ground water flow (Figure 
17). The tops of the fens at Pigeon Point begin at the base of the steepest 
portions of the bluffs along the south edge of the terraces. The lowest elevation 
of the fens was determined by field observation, which revealed that the fens 
form in the low areas on the terraces behind the natural levees. In both cases, 
the profiles show that the lowest elevation of the fens is approximately 306 
meters, leaving 6 meters of saturated aquifer between the terraces and the much 
less permeable lacustrine sediments below. 
The distance along a general base-line of the bluffs, shown in figure 16, 
was used as width. For each section of the two areas, the average distance from 
the base of the bluffs to the river was used as the change in length (bl}. Change 
in head {bh) and aquifer thickness (b) were taken from the cross-sections. 
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These parameters, along with the hydraulic conductivity of the aquifer sands 
below the terraces, were then used in Darcy's Law to estimate ground water flow 
under the terraces (Table 7). The thin layer of silts and clays on top of the 
terraces is less permeable then the underlying sands; therefore, there is very 
little water moving laterally through them. 
Table 7. Estimation of Ground Water Flow Throuoh Terraces. 
K Im d"11 b 1ml w 1ml &hlml &L (ml Q m3 d·1 
Section A-A' 18 6 400 6 100 2592 
Section B-B' 18 6 1000 6 450 1440 
Total 4032 
Estimations of precipitation and evapotranspiration, ground water flow 
through the terraces, aquifer discharges determined by flow net analyses, and 
measured stream discharges are tabulated in Table 8. Depending on the 
accuracy of these components, the difference between inflows and outflows may 
represent the change in ground water and soil water storage. Changes in water 
storage are difficult to measure and assumed to be small for this natural flow 
system. Therefore, the differences shown in Table 8 represent the combination 
of actual changes in storage and the error factor in the estimates of the other 
components. 
Measurement of Uncertainty and Error 
The margin of error for hydraulic conductivity was estimated by 
considering the possible variation in anisotropy, or ratio between the horizontal 
and vertical hydraulic conductivity (kt,/Kv). The square root of the ratio constitutes 
the variable (m) used in equation 4. 
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______ J 
Berg and Vries (2003) found the anisotropy of hydraulic conductivity in 
eolian dune sands, considering effective conductivity parallel and perpendicular 
to sedimentary laminae, to range between 1.10 and 1.50. Simonds and Sinclair 
(2002) found the vertical hydraulic conductivity in alluvium along the lower 
Dungeness River in Washington to range between 1 and 29 ft d-1. Using the 
findings of Simonds and Sinclair with the horizontal hydraulic conductivity of the 
Sheyenne Delta Aquifer of 18 ft d-1• results in anisotropy ranging from 0.62 to 18. 
The full range of anisotropy found in both studies gives a range for (m) of 0.8 to 
4.2. Using this range, the calculated hydraulic conductivities at the wells varies 
an average of +/- 20%. 
Table 8. Water Budgets for the Data Collection Days. 
GW in p rec1p. ET SW out GW out o·tt 1 erence 
Date (m3/d) (m3/d) (m3/dl (m3/d) (m3/d) (m3/d) 
29-Jun-03 17,000 6,000 8,500 5,200 3,800 5,500 
18-Jul-03 17,000 1,900 9,200 5,600 3,800 300 
26-Jul-03 17,000 1,900 9,200 Unknown 3,800 Unknown 
22-Aug-03 19,000 480 6,500 7,500 3,800 1,680 
19-Sep-03 19,000 1,500 4,800 5,700 3,800 6,200 
18-0ct-03 19,000 1,500 3,400 4,400 3,800 8,900 
19-Mar-04 19,000 1,500 9,000 Unknown 3,800 Unknown 
29-Apr-04 19,000 1,000 9,200 4,900 3,800 2,100 
5-Jun-04 19,000 2,500 10,000 Unknown 3,800 Unknown 
24-Jul-04 19,000 1,900 8,200 3,700 3,800 5,200 
This was determined by dividing the difference between the largest and smallest 
estimates of hydraulic conductivity for each well by their sum. While hydraulic 
conductivity is not a parameter within the budget, it directly affects estimates for 
two of the five components. 
A comparison of the three weather stations used to estimate the potential 
evapotranspiration (PET) shows that the margin of uncertainty in estimation of 
this parameter is +/- 5%. This was calculated by using the data collection day 
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that recorded the largest difference between the highest and lowest PET 
estimates from the three stations. The difference was divided by the total of the 
high and low estimates. 
A comparison of precipitation measurements from weather stations a 
similar distance from McLeod 3E as the distance between McLeod 3E and 
Pigeon Point, suggest an uncertainty of+/- 10% in the estimates of precipitation 
occurring at Pigeon Point. Again, this was done by taking the difference between 
the highest and lowest precipitation measurements, on the data collection day 
that displayed the largest variance between the stations, and dividing it by the 
total. 
Each of the parameters involved in flow net analyses to estimate the 
volume of ground water entering Pigeon Point from the aquifer were individually 
evaluated for error. Hydraulic conductivity, as explained above, has an 
uncertainty of +/- 20%. Flow nets drawn for the data collection days resulted in 
either 12 or 13 flow tubes, suggesting an uncertainty +/- 1 tube. While the 
thickness of the aquifer was not measured directly, an error of +/- 1 meter was 
assigned by examining thicknesses revealed in well logs. Change in hydraulic 
head (dh) and surveyed riser elevations were measured directly and determined 
to have insignificant error and uncertainty in comparison to other parameters. 
Discharges were then calculated separately using high and low error limits (Table 
9). The difference between the high and low discharges was divided by the total 
to get an approximate uncertainty of+/- 28%. 
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Table 9. Flow Net Analvses Uncertaintv. 
n (tubes) K rm d·11 b Cm) Ah (ml Q (m3 d·1) 
High 13 21.6 21 4 23,587 
Low 12 14.4 19 4 13,133 
Difference 10,454 
o/o Uncertaintv 28% 
Each of the parameters involved in estimating the flux of ground water 
through the terraces were evaluated individually for a range of variability. Cross-
sections were used to estimate the thickness of the saturated aquifer sands 
under the terraces. A reasonable error for this technique was decided to be +/-
0.5 meters. Because the aquifer below the terraces was assumed to be 
saturated, the change in head (~h) has the same uncertainty as the aquifer 
thickness. This estimated uncertainty is reasonable because the elevation of the 
discharge points along the base of the bluffs does not change, and at no time 
during the study were the fens observed to be dry. In addition, while the 
elevation of the Sheyenne River may change, during times of substantial 
increase, the channels flooded, resulting in data collection days where a water 
budget could not be estimated. The width of the terraces along the bluffs was 
measured along an average base line; therefore, an uncertainty of+/- 50 meters 
was assigned. Error in the distance between the bluffs and the river in each of 
the areas would have come from incorrect measurement on the map. Every 
1 /16th of an inch on the map was equal to 14 meters on the ground. Therefore, 
the error was set at +/- 14 meters. Discharges were estimated for both areas 
using their high and low error limits. The differences were divided by the totals to 
obtain the percent uncertainty for each area (Table 10 & 11 ). The average of the 
two, 35.5%, provides an estimate of the uncertainty. 
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Table 10. Error in Ground Water Flux Throu h Terraces from A-A'. 
A-A' K ms·' b m wm Ah m AL m Q m3 d·' 
High 21.6 6.5 450 6.5 114 3,602 
Low 14.4 5.5 350 5.5 86 1,773 
Difference 1,830 
% Error 34% 
T able 11. Error in Ground Water Flux Throuah Terraces from B-B' 
B-B' K Im s·11 b 1ml wlml Ah 1ml AL 1ml Q lm3 d·11 
High 21.6 6.5 1050 6.5 464 2,065 
Low 14.4 5.5 950 5.5 436 949 
Difference 1,116 
% Error 37% 
Carr Creek, the largest of the streams at Pigeon Point, was used to 
calculate the percent uncertainty for use with surface water discharge estimates. 
Error in measuring stream depth would have resulted from the disturbance of 
flow occurring around the meter stick and was estimated to be +/- 0.01 meters. 
Possible error in estimating stream velocities was estimated to be +/- 1 second, 
due to possible response time discrepancies in operation af the stop watch. 
Stream discharges were calculated using the high and low error limits for each of 
the data collection days. The difference between the high and low calculations 
was then divided by the total to get the percent error. An example of the process 
is shown in table 12. The average over all error for the data collection days is +/-
27%. The water budgets were then recalculated, minimizing and maximizing the 
uncertainty (Table 13 & 14). A summary is shown in Figure 18; the error bars 
show the range of uncertainty for each data collection day. 
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. s Table 12. Error m tream o· 1scharae E . st1mat1on. 
Carr Creek, 29 
June 2003 
Actual 
Discharge 
Distance From West Shore 1ml Deoth 1ml Velocitv /m/sl /m3/sec) 
0.0 0.000 0.00 0.0000 
0.2 -0.064 0.40 0.0000 
0.4 -0.089 0.40 0.0051 
0.6 -0.089 0.40 0.0070 
0.8 -0.097 0.40 0.0070 
1.0 -0.102 0.40 0.0077 
1.2 -0.032 0.40 0.0081 
1.4 0.000 0.00 0.0025 
Discharae Total 0.037 
High 
Discharge 
Distance From West Shore /ml Deoth 1ml Velocitv (m/sl /m3/secl 
0.0 0.000 0.00 0.0000 
0.2 -0.074 0.46 0.0000 
0.4 -0.099 0.46 0.0068 
0.6 -0.099 0.46 0.0091 
0.8 -0.107 0.46 0.0091 
1.0 -0.112 0.46 0.0098 
1.2 -0.042 0.46 0.0103 
1.4 0.000 0.00 0.0039 
Discharae Total 0.049 
Low 
Discharge 
Distance From West Shore 1ml Deoth 1ml Velocitu /m/sl lm3/secl 
0.0 0.000 0.00 0.0000 
0.2 -0.054 0.35 0.0000 
0.4 -0.079 0.35 0.0038 
0.6 -0.079 0.35 0.0055 
0.8 -0.087 0.35 0.0055 
1.0 -0.092 0.35 0.0061 
1.2 -0.022 0.35 0.0064 
1.4 0.000 0.00 0.0015 
Discharoe Total 0.029 
Difference 0.020 
% Error 26% 
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Table 13. Water Budget using Minimum lnouts and Maximum Outputs. 
LOW GW10 Precip. ET. SWout GW0 u1 Difference 
Date /m3 d"1) Im' d"1l /m3 d"') (m' d"1) (m3 d"1) (m' d"1) 
29-Jun-03 12,240 5,400 8,925 6,552 5,149 -2,986 
18-Jul-03 12,240 1,710 9,660 7,056 5,149 -7,915 
26-Jul-03 12,240 1,710 9,660 Unknown 5,149 Unknown 
22-Aug-03 13,680 432 6,825 9,450 5,149 -7,312 
19-Sep-03 13,680 1,350 5,040 7,182 5,149 -2,341 
18-0ct-03 13,680 1,350 3,570 5,544 5,149 767 
19-Mar-04 13,680 1,350 9,450 Unknown 5,149 Unknown 
29-Apr-04 13,680 900 9,660 6,174 5,149 -6,403 
5-Jun-04 13,680 2,250 10,500 Unknown 5,149 Unknown 
24-Jul-04 13,680 1,710 8,610 4,662 5,149 -3,031 
Table 14. Water Bud Maximum In uts and Minimum Out uts. 
HIGH GW,n Precip. ET. SWout GWout Difference 
Date m' d"1 m'd·1 m' d"' m' d"1 m' d"1 m3 d"1 
29-Jun-03 21,760 6,600 8,075 3,848 2,451 13,986 
18-Jul-03 21,760 2,090 8,740 4,144 2,451 8,515 
26-Jul-03 21,760 2,090 8,740 Unknown 2,451 Unknown 
22-Aug-03 24,320 528 6,175 5,550 2,451 10,672 
19-Sep-03 24,320 1,650 4,560 4,218 2,451 14,741 
18-0ct-03 24,320 1,650 3,230 3,256 2,451 17,033 
19-Mar-04 24,320 1,650 8,550 Unknown 2,451 Unknown 
29-Apr-04 24,320 1,100 8,740 3,626 2,451 10,603 
5-Jun-04 24,320 2,750 9,500 Unknown 2,451 Unknown 
24-Jul-04 24,320 2,090 7,790 2,738 2,451 13,431 
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Figure 18. Summary of the Differences Showing the Ranges of Uncertainty. 
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CHAPTERV 
DISCUSSION 
The results indicate that the primary factor influencing the volume of water 
available for discharge through the fens at Pigeon Point is recharge from 
precipitation in the upland capture zone. Aquifer water levels and stream 
discharges appear to correlate with precipitation amounts. Due to the high 
permeability of the capture zone sediments, as evidenced by hydraulic 
conductivity estimations, rainfall enters the aquifer rapidly, limiting the loss to 
evapotranspiration. In addition, there are no surface water contributions into or 
out of the capture zone for Pigeon Point. 
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Water Budget 
The water budgets calculated for each data collection date show that on 
six of the seven days that complete measurements were possible, the difference 
between inflows and outflows could have been zero, indicating that the system 
probably maintains dynamic equilibrium throughout most of the year (Figure 19). 
The graph also shows evidence that, if there is indeed a difference between 
inflows and outflows, the difference tends to be positive. The differences appear 
to follow the pattern of precipitation. As precipitation decreased through June, 
July, and August of 2003, so did the differences. The positive differences are 
relatively small compared to the volumes of water moving through the system, 
and could be the result of several factors. 
Capillary tension in the soil of the terraces is most likely trapping water 
during dry periods. The plants on the terraces of Pigeon Point, such as 
(Sphagnum) mosses, trap water by capillary action to avoid desiccation (Saggot 
and Rochefort, 1996). When large precipitation events occur, these two 
processes are reversed, returning the water to the system as shown by the 
change in storage patterns on the terraces. However, this mechanism may not 
be sufficient enough to explain the amounts of storage that would be necessary 
to produce the differences observed. 
A more likely mechanism responsible for the volume of water stored on 
the terraces of Pigeon Point is beaver dams. A large beaver dam traps water 
discharging from the aquifer along the eastern half of the preserve. The water 
released from the dam is the only overland contributor to stream one, and is in 
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dynamic equilibrium with the system. The reservoir created by the beaver dam 
likely has the capacity to store the extra volume of water that enters the terraces 
during periods of increased precipitation, without a major increase in the 
controlled release. Large volumes of water are most likely lost to evaporation 
from the large open water pond behind the dam. Open water evaporation was 
not considered in this study and may explain why the terraces "appear" to be 
continually accumulating water. There are smaller dams present in other areas 
on the terraces; however, they are much smaller and may not have as significant 
an effect on the system. 
Evidence was observed that large volumes of water from spring snowmelt 
in March and early April of 2004 caused the beaver dam on the eastern part of 
the preserve to fail. The failure may be the reason for the storage estimate of 
zero on 29 April, despite the large precipitation event that occurred during the 
later part of the month. 
Wetland Capture Zone 
The capture zone for the fens was delineated using the ground 
water contour maps. Figures 20 and 21 are examples of the ground water 
capture zone during wet and dry periods. The capture zone ranges between 
approximately 2.5 and 3.5 km wide depending on the elevation of the water table. 
It extends southward with diminished hydraulic gradient to an indeterminate 
distance, shown by the dashed portion of the capture zone outline. During drier 
periods (Figure 21 ), the capture zone widens to the southwest and extends 
farther south into the dunes and grasslands. Precipitation occurring across the 
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upland capture zone infiltrates to the water table and travels north-northwest to 
the fens at Pigeon Point. 
The results of the electrical conductivity (EC) measurements taken in April 
2004 (Figure 22) appear to confirm the delineation of the capture zone and path 
lines of ground water flow. Electrical conductivity of water is closely related to its 
total concentration of dissolved solids (TDS), a function of the concentrations of 
all ionic solutes (Fitts, 2002). The TDS in ground water is derived from 
dissolution of minerals in the soils and sediments with which the water comes in 
contact. TDS in ground water tends to be lowest at shallow depths where the 
water has only recently infiltrated and had less time to dissolve the minerals 
(Fitts, 2002). At Pigeon Point, the water discharging from the aquifer near the 
center of the preserve likely has a longer residence time. This results in higher 
concentrations of dissolved solids and therefore, a higher average conductivity 
than the water discharging from the aquifer along the sides. It is important to 
consider the possibility that land use may be responsible for some of the higher 
conductivity readings that occur in areas along the eastern half of the preserve. 
Sections 20 and 29 (Figure 21 ), immediately to the east and southeast of Pigeon 
Point, are used as irrigated cropland. The southeast 1/4 of section 19, in which 
Pigeon Point is located, is used as a pasture during portions of the year. The 
ground water path lines pass under these sections on their way to the fens. 
Fertilizers used in the agricultural and ranching activities in these areas may be 
infiltrating into the ground water and affecting the TDS of the water discharging 
from some of the fens. In addition, increased evaporation of water introduced 
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from the irrigation systems along the eastern boundary of the preserve may be 
increasing the salt concentrations in the soil, thereby increasing the 
concentrations of dissolved solids in the water that recharges the aquifer. Both 
of these processes may produce the larger EC readings in fens along the central 
and eastern portion of the preserve (Figure 22). 
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CHAPTER VI 
CONCLUSIONS 
The hydrologic processes occurring at Pigeon Point are primarily 
controlled by precipitation and infiltration in the upland recharge zone. The aerial 
extent of the recharge zone depends on the water table elevation as it responds 
to precipitation. It ranges between 2.5 and 3.5 kilometers in width and extends 
southward an indeterminate distance into the grasslands. 
The results of water budget analyses suggest that most of the water 
entering Pigeon Point from the aquifer quickly passes through the terraces or is 
lost to evapotranspiration. While ground and soil water storage are difficult to 
measure directly, the difference between inflows and outflows in the water 
budget may represent the storage occurring on the terraces. At Pigeon Point 
ecological conditions contribute to the storage of water; however, a process that 
was not examined in this study is tension storage of water in the sediments. This 
process may be responsible for a large volume of the water retained on the 
terraces at Pigeon Point. 
Electrical conductivity measurements may indicate that agricultural and 
ranching in sections to the east and southeast of Pigeon Point may be affecting 
the quality of ground water entering the preserve from these areas. The high 
permeability of the delta sands enables infiltrated precipitation to reach the fens 
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quickly. Another possible explanation is that evaporation of water from irrigation 
in these sections may result in greater salt concentrations in the soil, thereby 
increasing dissolved solids in the water that does infiltrate and recharge the 
aquifer. 
The study shows that land use in the ground water capture zone for the 
fens plays a vital role in the quality of water discharging from the aquifer into 
Pigeon Point. However, another management consideration must be the 
possibility of ground water diversion from the aquifer to support the increasing 
demands of a growing population in the region. The results show that the water 
table fluctuates in response to precipitation. The fluctuations affect the amount of 
water discharging into Pigeon Point; therefore, pumping water from the aquifer 
would affect the preserve in some manner. There is currently sufficient water 
discharging from the terraces at Pigeon Point to supply a population of about 
15,000. However, as population in the area increases it will become necessary 
to choose between using the water in the aquifer for increasing demand or for 
protecting the wetlands. Further studies need to be undertaken to quantify how 
the water table would react to pumping and to determine the availability of water 
in excess of what is needed to maintain the wetlands. Installation of additional 
wells in the southern portions of the capture zone and more frequent water level 
measurements would improve knowledge of the extent of the capture zone, its 
fluctuations, and sensitivity of the water table. A better understanding of the 
distribution of water between the outflows from the terraces can be gained 
through installation of more permanent structures to gauge the flow of surface 
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water across the terraces. In addition, exploration borings are needed to more 
fully define the subsurface. 
There is likely a critical elevation to which the water table can be drawn 
down before the wetlands begin to be adversely affected. With consistent 
periodic monitoring, it seems possible that diversion of water from the aquifer 
could be managed, taking into consideration precipitation, in such a manner that 
both the integrity of the Pigeon Point wetlands can be maintained and the need 
for public water satisfied. 
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APPENDIX A 
WATER TABLE DATA 
2003 D th t ep t t bl . t f t f o wa er a e in me ers rom op o casing: 
4-May-03 29-Jun-03 18-Jul-03 26-Jul-03 22-Aug-03 19-Sep-03 18-0ct-03 
PP03-1 No Data No Data No Data -2.23 -2.38 -2.52 -2.58 
PP03-2 No Data No Data No Data -4.79 -4.87 -4.98 -5.04 
PP03-3 No Data No Data No Data -4.32 -4.37 -4.49 -4.52 
PP03-4 No Data No Data No Data -1.58 -1.89 -1.87 -1.81 
PP03-5 No Data No Data No Data -3.14 -3.31 -3.46 -3.47 
PP03-6 No Data No Data No Data No Data -3.31 -3.47 -3.48 
SWC03-1 No Data -2.38 -2.41 -2.45 -2.57 -2.68 -2.76 
SWC03-2 No Data -3.35 -3.29 -3.30 -3.43 -3.52 -3.44 
SWC03-3 No Data -1.18 -1.59 -1.75 -2.16 -2.32 -2.36 
USGSN No Data No Data No Data No Data No Data -3.22 No Data 
USGSS No Data No Data No Data No Data No Data 3.33 No Data 
1817 -3.67 -3.30 -3.40 -3.46 -3.61 -3.43 -3.79 
1818 -1.79 -1.25 -1.46 -1.54 -1.74 -1.94 -2.02 
1825 No Data -2.55 -2.72 -2.77 -2.96 -3.07 -3.12 
1822 -2.04 -1.52 -1.73 -1.78 -1.98 -2.19 -2.27 
1661S -2.62 -1.68 -2.08 -2.19 -2.13 -2.90 -2.98 
1666 -1.69 -1.02 -1.22 -1.27 -1.63 -1.84 -1.91 
1673 -1.52 -0.95 -1.20 -1.29 -1.51 -1.69 -1.74 
12173 -3.32 -2.72 -2.84 -2.94 -2.21 -3.54 -3.52 
2003 Water table elevations in meters above mean sea level. 
4-May-03 29-Jun-03 18-Jul-03 26-Jul-03 22-Aug-03 19-Sep-03 18-0ct-03 
PP03-1 No Data No Data No Data 321.60 321.45 321.31 321.25 
PP03-2 No Data No Data No Data 319.65 319.57 319.46 319.40 
PP03-3 No Data No Data No Data 313.96 313.91 313.79 313.76 
PP03-4 No Data No Data No Data 321.64 321.33 321.35 321.41 
PP03-5 No Data No Data No Data 319.96 319.79 319.64 319.63 
PP03-6 No Data No Data No Data No Data 321.92 321.76 321.75 
SWC03-1 No Data 320.14 320.11 320.07 319.95 319.84 319.76 
SWC03-2 No Data 318.12 318.18 318.17 318.04 317.95 318.03 
SWC03-3 No Data 326.48 326.07 325.91 325.50 325.34 325.30 
USGS N No Data No Data No Data No Data No Data 324.04 No Data 
USGSS No Data No Data No Data No Data No Data 324.03 No Data 
1817 317.91 318.28 318.18 318.12 317.97 318.15 317.79 
1818 317.63 318.17 317.96 317.88 317.68 317.48 317.40 
1825 No Data 322.06 321.89 321.84 321.65 321.54 321.49 
1822 321.04 321.56 321.35 321.30 321.10 320.89 320.81 
1661S 323.49 324.43 324.03 323.92 323.98 323.21 323.13 
1666 324.91 325.58 325.38 325.33 324.97 324.76 324.69 
1673 323.92 324.49 324.24 324.15 323.93 323.75 323.70 
12173 323.65 324.25 324.13 324.03 324.76 323.43 323.45 
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20 04 D h e it to water ta f bl . e in meters rom top o f casing: 
19-Mar-04 29-Apr-04 5.Jun-04 24.Jul-04 
PP03-1 -2.63 -2.48 -2.27 -2.48 
PP03-2 -5.12 -5.11 -5.11 -5.10 
PP03-3 -4.37 -4.33 -4.42 -4.40 
PP03-4 No Data -1.62 -1.35 -1.82 
PP03-5 -3.37 -3.38 -3.28 -3.36 
PP03-6 No Data -3.42 -3.25 -3.30 
SWC03-1 -2.81 -2.73 -4.12 -2.70 
SWC03-2 -3.67 -3.74 -3.69 -3.50 
SWC03-3 -2.19 -1.96 -1.55 -2.06 
USGS N -3.18 No Data -2.47 -2.81 
USGSS -3.28 -2.98 -2.57 No Data 
1817 No Data -2.48 -2.97 -3.27 
1818 -1.88 -1.77 -1.49 -1.72 
1825 -3.03 -2.93 -3.30 -2.99 
1822 ·2.26 -2.16 -1.95 -2.07 
1661$ -2.90 -2.49 -1.73 -2.68 
1666 -1.86 -1.65 -1.26 -1.66 
1673 No Data -1.54 -1.21 -1.96 
12173 -3.51 -3.33 -3.09 -3.30 
2004 Water table elevations in meters above mean sea level. 
19-Mar-04 29-ADr-04 5.Jun-04 24.Jul-04 
PP03-1 -2.63 -2.48 -2.27 -2.48 
PP03-2 -5.12 -5.11 -5.11 -5.10 
PP03-3 -4.37 -4.33 -4.42 -4.40 
PP03-4 No Data -1.62 -1.35 -1.82 
PP03-5 ·3.37 -3.38 -3.28 -3.36 
PP03-6 No Data -3.42 -3.25 -3.30 
SWC03-1 -2.81 -2.73 -4.12 -2.70 
SWC03-2 -3.67 -3.74 -3.69 -3.50 
SWC03-3 -2.19 -1.96 -1.55 -2.06 
USGSN -3.18 No Data -2.47 -2.81 
USGSS -3.28 -2.98 -2.57 No Data 
1817 No Data -2.48 -2.97 -3.27 
1818 -1.88 -1.77 -1.49 -1.72 
1825 -3.03 -2.93 -3.30 -2.99 
1822 -2.26 -2.16 -1.95 -2.07 
1661$ -2.90 -2.49 -1.73 -2.68 
1666 -1.86 -1.65 -1.26 -1.66 
1673 No Data -1.54 -1.21 -1.96 
12173 -3.51 -3.33 -3.09 -3.30 
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APPENDIX B 
WELL LOGS 
I I .. 
' 
Well ID· SWC03-1 
Location: T.}35N R.54W Sec. 23 DDD Construction Material: 
Lat/Lona: 46.486073N/97.427192W 29 feet of 2 inch PVC 
Date Drilled: 24-Jun-03 5 feet of #12 Screen 
TOC Elev.: 322.5m 
Casino Heiaht: 0.7m 
Ground Elev.: 321.9m 
Total Deoth: 12.2m 
Elev.(m\ Deothlm\ - Litholonv 
321.9 • 321.6 0.0 • 0.3 Soil 
321.6 • 319.4 0.3 • 2.4 Sand, brown, fine to medium, Isome oxidization). 
319.4 • 316.4 2.4 • 5.5 Sand, areenish-nrev. fine to coarse. 
316.4 • 314.6 5.5 • 7.3 Sand, arevish-black, fine ta coarse, with fine gravel. 
Screen Interval: 8.22 • 9.75 
314.6 • 309.7 7.3 • 12.2 Siltv clav, olive arev, llacustrine\. 
* Elevations are meters above mean sea level. 
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Well ID· SWC03-2 
Location: T .135N R.053W Sec. 20 ABB Construction Material: 
Lat/Lona: 46.500084N/97.373681W 24 feet af 2 inch PVC 
Date Drilled: 24-Jun-03 5 feet af #12 Screen 
TOC Elev.: 321.Sm (Well emplaced after exploration drilling.) 
Casing Heiaht: 0.5m 
Ground Elev.: 321.0m 
Total Depth: 79.3m 
Elev.rm) Deoth/ml Litholoav 
321.0 - 320.7 0.0 - 0.3 Colluvium. 
Screened interval: 6.71 • 8.23 
320.7 - 315.8 0.3 - 5.2 Sand, blackish-grey, fine to coarse, w/shale. 
315.8 - 312.7 5.2 - 8.2 Sand, grey,fine to coarse,w/shale,w/detrital lignite,w/fine gravel. 
312.7 - 310.3 8.2 - 10.7 Sand, grey, fine to medium. 
310.3 - 305.4 10.7 - 15.5 Silty sandy clav, olivei)rey, (lacustrine ). 
305.4 - 299.0 15.5 - 22.0 Silly day, olive-grey, (lacustrine). 
299.0 - 277. 7 22.0 -43.3 Clayey slit. grey. (lacustrine). 
277.7 - 277.4 43.3 - 43.6 Gravel, fine to medium, w/predominante carbonates. 
277.4 - 271.0 43.6 - 50.0 Silly sandy pebbly day, olive-grey. (till). 
271.0 - 270.7 50.0 - 50.3 Rock. 
270. 7 - 269.8 50.3 - 51.2 Silly sandy pebbly day. olive-grey, (till). 
269.8 - 268.8 51.2 - 52.1 Sandy pebbly day, olive-grey, (till). 
268.8 - 266. 7 52.1 - 54.3 Sandy pebbly clay, olive-grey, (till). 
266. 7 - 263.1 54.3 - 57.9 Sandy pebbly day, olive-grey, (till). 
263.1 - 260.9 57.9 -60.1 Sandy pebbly day, olive-grey, (till). w/interbedded brown siHy day. 
260.9 - 260.6 60.1 - 60.3 Rock. 
260.6 - 259.1 60.3 - 61.9 Silty sandy pebbly day, olive-grey. (till). 
259.1 - 258.8 61.9 - 62.2 Gravel, fine to medium. 
258.8 - 253.3 62.2 - 67.7 Silty sandy pebbly day, olive-grey, (till). 
253.3 - 255.4 67.7 - 68.6 Sandy clay, brown. (lacuslrine). 
255.4 - 250.2 68.6 - 73.8 Silly sandy pebbly clay, olive-grey, (till). 
250.2 - 244.7 73.8 - 79.3 Shale, brown to black. 
• Elevations are meters above mean sea level. 
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Well ID: SWC03-3 
Location: T.1-34N R.53W Sec. 5 ODD Construction Material: 
LaULonQ: 46.442123N/97.634853W 28 fl 2 inch PVC 
Date Drilled: 25-Jun-03 5 fl #12 Screen 
TOC Elev.: 327.7m 
Casina Height: 0.6m 
Ground Elev.: 327.1m 
Total Depth: 12.19m 
Elev.(m) Depth(ml - Litholoov 
327.1 - 326.8 0.0 • 0.3 Colluvium 
326.8 • 321.9 0.3 - 5.2 Sand, blackish-Qrey, fine to coarse, w/predominate shale. 
. /creened Interval: 7.92 - 9.44 
Sand, grey to black, fine to coarse, w/predominate shale, 
321.9 - 318.8 5.2 - 8.2 w/detrital lignite, w/fine to medium aravel. 
318.8 - 316.4 8.2 - 10.7 Sand, grey, fine to medium. 
316.4 - 314.9 10.7 - 12.2 Sandy silty clay, olive-grev. (lacustrine ). 
• Elevations are meters above mean sea level. 
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Well ID· PP03-1 
Location: T.135N R53W Sec. 19 DBC Construction Material: 
Lat/Lona: 46.486160N/97.397230W 1 - 6ft, 1 1/4" Steel Pipe 
Date Drilled: 18-Jul-03 1 - 4ft, 1/1/4" Steel Pipe 
TOC Elev.: 323.8m 1 - 4ft, 1/1/4" Steel Sand Point 
Casing Heiaht 0.6m 2 - Steel pipe fittings 
Ground Elev.: 317.8m 1 - Threaded Plastic Cao 
Total Depth: 4.3m 
Elev.rm) Deoth(ml _J Litholnnv 
317.9 - 137.8 0.0 - 0.2 Colluvium. 
137.8 -136.9 0.2 -1.2 Siltv sand, brown, fine to medium. 
136.9 - 136.3 1.2 - 1.8 Sand, brown, medium, with some small aravel. 
Screened interval: 3.04 - 4.27 
136.3 - 133.8 1.8 - 4.3 Sand, brown, medium. 
* Elevations are meters above mean sea level. 
65 
L 
i 
I 
Well ID: PP03-2 
Location: T135N R53W Sec 19 DCD Construction Material: 
Lat/Lono: 46.495407N/97 .397172W 1 - 6ft, 1 1/4" Steel pipe 
Date Drilled: 18-Jul-03 2 - 5ft, 1 1/4" Steel Pipe 
TOC Elev.: 324.4m 1 - 3ft, 1 1 /4" Steel Sand Point 
Casina Heiaht: 0.5m 3 - Steel pipe fittings 
Ground Elev.: 323.9m 1 - Threaded plastic cap 
Total Depth: 5.8m 
Elev.(m) Depth{m) - Litholoov 
0.0 - 323.6 0.0 - 0.3 Colluvium 
323.6 - 323.3 0.3 -0.6 Silty sand, black, fine to medium. 
323.3 - 323.0 0.6 - 0.9 Sand, lioht reddish brown, medium. 
323.0 - 322.4 0.9 -1.5 Sand, lioht brown, medium. 
322.4 - 321.8 1.5 - 2.1 Sand, dark reddish brown, medium to coarse. 
- Screened interval: 2. 75- 3.66 
321.8 - 320.9 2.1-3.1 '" Sand, liaht brown, medium. 
320.9 - 320.6 3.1 -3.4 Sand, brown, medium to coarse, some shale. 
320.6 - 320.3 3.4 - 3.7 Sand, dark black, medium to coarse. 
320.3 - 318.1 3.7 - 5.8 Sand, olive, medium orained, some shale present. 
* Elevations are meters above mean sea level. 
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Well ID: PP03-3 
Location: T.185N R53W Sec. 19 BCB Construction Material: 
LaVLono: 46.495407N/97.405862W 1 - 6ft, 1 1 /4" Steel Pipe 
Date Drilled: 18-Jul-03 2 - 5ft, 1/1/4" Steel Pipe 
TOC Elev.: 318.3m 1 - 3ft, 1 /1 /4 • Steel Sand Point 
Casina Heiaht: 0.5m 2 - Steel pipe fittings 
Ground Elev.: 317.8 1 - Threaded Plastic Cap 
Total Depth: 5.8m 
Elev.Im) Deoth/ml J Litholoov 
320.8 - 320.4 0.0 • 0.3 Colluvium 
320.5 • 319.9 0.3 • 0.9 Sand, brown, medium to coarse. 
319.9 • 317.7 0.9 • 3.1 Sand, brown, medium to coarse. 
317.7 - 317.4 3.1 - 3.4 Sand,orange-brown,medium to coarse, (moderate oxidization). 
317.4 • 317.1 3.4 • 3.7 Sand, brown, coarse, (some strongly oxidized lenses). 
317.1 - 316.5 3.7 • 4.3 Sand, brown, medium to coarse. 
- Screened interval: 4.88 - 5.79 
. 
316.5 -315.0 4.3 - 5.8 Sand, brown, medium to coarse. 
I > 
• Elevations are meters above mean sea level. 
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Well ID· PP03-4 
Location: T135N R53W Sec 30AAA Construction Material: 
Lat/Lona: 46.485772N/97.385294W 1 - 5ft, 1 1/4" Steel Pipe 
Date Drilled: 18-Jul-04 1 - 3ft, 11/4" Steel Pipe 
TOC Elev.: 323.2m 1 - 3ft, 1 1 /4 • Steel Sand Point 
Casing Height: 0.7m 2 - Steel Pipe Fittings 
Ground Elev.: 322.5m 1 - Threaded Plastic Cap 
Total Depth: 3.4m 
Elev.Im) Deoth(ml - Litholonv 
322.5 - 322.4 0.0 - 0.2 Colluvium. 
Sand, orange-brown, medium to coarse 
322.4 - 321.3 0.2- 1.2 (some oxidizaiton). 
'~ Screened interval: 2.44 - 3.35 
Sand, orange-brown, medium to coarse 
321.3 - 319.2 1.2-3.4 some oxidizaiton ). 
* Elevations are meters above mean sea level. 
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Well ID: PP03-5 
Location: T135N R53W Sec 19 DAA Construction Material: 
LaULona: 46.492710N/97.385284W 3 - 5ft, 1 1 /4 • Steel Pipe 
Date Drilled: 18-Jul-04 1 - 3ft, 1 1 /4 • Steel Sand Point 
TOC Elev.: 323.1m 2 - Steel Pipe Fittings 
Casino Heiaht: 0.9m 1 - Threaded Steel Plug 
Ground Elev.: 322.2m 
Total Depth: 5.5m 
Elev.(m) Deoth(m) - Litholoov 
322.2 • 322.1 0.0 • 0.2 Colluvium. 
322.1 - 320.4 0.2-1.8 Sand, brown, fine. 
320.4 - 319.8 1.8 - 2.4 Sand, light grey, fine. 
Screened interval: 4.58 - 5.49 
' 
319.8 • 316.7 2.4 • 5.5 Sand, brown, fine to medium, shale present. 
* Elevations are meters above mean sea level. 
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Well ID: PP03-6 
Location: T135N R54W Sec 24 CAA Construction Material: 
Lat/Lona: 46.4887 40N/97.416522W 3 - 5ft, 1 1/4" Steel Pipe 
Date Drilled: 19-Aua-03 1 - 3ft, 1 1 /4" Steel Sand Point 
TOC Elev.: 325.2m 2 - Steel Pipe Fittings 
Casing Height: 0.5m 1 - Threaded Plastic Cap 
Ground Elev.: 324.7m 
Total Depth: 5.5m 
Elev.(m) Deoth(ml ....., Litholonv 
324.7 - 324.1 0.0 - 0.6 Sand, light brown, fine. 
324.1 - 323.5 0.6 - 1.2 Siltv sand, dark brown to black, fine. 
323.5 - 322.9 1.2 - 1.8 Sand, light brown, medium. 
322.9 - 321.7 1.8-3.1 Sand, orange-brown, medium, (heavilv oxidized\. 
Screened Interval: 4.58 - 4.59 
321.7-319.3 3.1 - 5.5 Sand, dark brown with heavv black mottelinQ, medium. 
• Elevations are meters above mean sea level. 
70 
Well ID: 1661S 
Location: T.134N R53W Sec. 12 BBB Construction Material: 
Lat/Lono: 46.440941 N/97 .299523W No Data 
Date Drilled: 17-Dec-74 
TOC Elev.: 326.1m 
Casino Heiaht: 0.6m 
Ground Elev.: 325.5m 
Total Deoth: 19.Bm 
Elev.Im\ Deothlm\ - Litholonv 
325.5 - 325.4 0.0- 0.2 Topsoil, siltv, black. 
325.4 - 324.6 0.2 - 0.9 Sand, fine to medium. 
324.6 - 323. 7 0.9-1.8 Siltv clav, vellowish-brown. 
Screened Interval: 17.7-18.6 
323.7 - 305.7 1.8-19.8 
11 
sand, fine to coarse, some lianite. 
• Elevations are meters above mean sea level. 
I 
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Well ID: 1666 
Location: T.13'4N R54W Sec. 01 DOD Construction Material: 
LaVLona: 46.442892N/97.407179W No Data 
Date Drilled: 17-Dec-74 
TOC Elev.: 326.6m 
Casing Heiaht: 0.7m 
Ground Elev.: 325.9m 
Total Depth: 54.9m 
Elev.Im) Depth(m) Ir Litholoav 
325.9 - 325.3 0.0 - 0.6 Sand, verv fine to medium, dark yellowish-brown. 
325.3 - 314.9 0.6 - 11.0 Sand, verv fine to medium, medium dark orav. 
314.9 - 313.7 11.0-12.1 Sand, medium to verv coarse. 
313.7 -311.3 12.1 - 14.6 Sand, medium to verv coarse, oravel fine to coarse. 
Clayey silt, dark gray, interbedded gravel from 
311.3 - 288.1 14.6 - 37.8 293m to 288m. 
' 
Silty, sandy, pebbly, clay, grayish-black, 
288.1 - 280.2 37.8 - 45.7 interbedded aravel. /Till) 
280.2 - 279.0 45.7 - 46.9 Gravel, contains cobbles. 
279.0 - 271.1 46.9 - 54.9 Silty, sandy, pebbly, clay, arayish-black. /Till) 
~ ~ Screened Interval: 14.0-14.9 
• Elevations are meters above mean sea level. 
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Well ID· 1673 
Location: T.134N R54W Sec. 09 AAA Construction Material: 
LaVLono: 46.441848N/97.470181W No Data 
Date Drilled: 11-0ct-77 
TOC Elev.: 325.4m 
Casino Heioht: 0.5m 
Ground Elev.: 324.9m 
Total Depth: 12.12m 
Elev.(ml I Deoth(ml Litho\onv 
324.9 - 312.7 I 0.0 -12.2 No Data 
;i 
* Elevations are meters above mean sea \eve\. 
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Well ID· 1817 
Location: T .135N R53W Sec. 16 CCC Construction Material: 
LaVLona: 46.500131 N/97.363404W No Data 
Date Drilled: 15-0ct-63 
TOC Elev.: 321.6m 
Casina Heiaht: 0.629m 
Ground Elev.: 320.9m 
Total Deoth: 32.0m 
Elev.(m) Depth(m) Ir Litholoav 
320.9 - 320.6 0.0 - 0.3 Topsoil, fine sandy loam, black. 
320.6 - 317.9 0.3 - 3.1 Sand, rusty red, fine to coarse. 
317.9 - 314.8 3.1 - 6.1 Sand, dark areenish-arav, fine to coarse. 
Screened Interval: 11.6-13.5 
.~ 
Sand, dark greenish-gray, medium to coarse, 
314.8 - 305.7 6.1-15.2 some lianite fraaments. 
Clayey sandy silt, olive-gray, interbedded clay from 
305. 7 - 296.5 15.2 -24.4 300m to 297m 
296.5 - 293.5 24.4 - 27.4 Silty clav, olive-arav. 
Silty sandy pebbly clay, olive-gray, calcareous, 
293.5 - 288.9 27.4 - 32.0 contains cobbles and boulders. (Till) 
• Elevations are meters above mean sea level. 
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Well ID· 1818 
Location: T.135N-R53W Sec. 16 ODD Construction Material: 
Lat/Lona: 46.500657N/97 .343212E No Data 
Date Drilled: 5-Seo-72 
TOC Elev.: 319.4m 
Casina Heiaht: 0.6m 
Ground Elev.: 318.8m 
Total Depth: 36.m 
Elev.Cm) Deoth(m) - Litholoav 
318.8 - 318.5 0.0- 0.3 Topsoil, siltv, black. 
318.5 - 315.8 0.3 - 3.1 Sand. brown, fine to medium, oxidized. 
315.8 - 310.6 3.1 - 8.2 Sand, brawn, fine ta medium, contains some shale. 
310.6 - 309.4 8.2 - 9.5 Siltv sandv clav, olive-arav. 
309.4 - 308.1 9.5-10.7 Sand, brown, fine ta medium, some shale and lianite. 
308.1 - 307.2 10.7-11.6 Siltv sandv clav, olive-arav. 
307.2 - 306.0 11.6-12.8 Sand, orav, fine to medium, some shale and lianite. 
Silty sandy clay, olive-gray, interbedded sand from 
306.0 • 302.0 12.8 - 16.8 ~ 306m to 304m. 
Screened Interval: 8.5-10.4 
302.0 - 295.0 16.8 • 23.8 Sand. fine to medium, interbeded clay. 
295.0 - 288.9 23.8 - 29.9 Siltv sandy clav, olive-arav. 
288.9 - 288.0 29.9 - 30.8 Gravel, fine to coarse. 
288.0 - 282.2 30.8 - 36.6 Siltv sandv oebblv clav, olive-arav, w/cobbles. /Till) 
-
• Elevations are meters above mean sea level. 
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Well ID· 1822 
Location: T.135N R53W Sec. 22 CCC Construction Material: 
LaVLona: 46.486182N/97.341421W No Data 
Date Drilled: 5-Aua-72 
TOG Elev.: 323.1m 
Casino Heiaht: 0.5m 
Ground Elev.: 322.6m 
Total Depth: 36.6m 
Elev.Im) Depth(m) ~ Litholoav 
322.6 - 322.3 0.0 - 0.3 Topsoil, siltv black. 
Screened Interval: 17.4-19.5 
,... 
322.3 - 300.6 0.3 - 22.0 Sand, fine to medium, contains shale and lianite. 
300.6 - 299.1 22.0 - 23.5 Verv sandy, silty, clay, olive-gray, interbedded w/sand. 
299.1 - 296.7 23.5 - 25.9 Sand, fine to coarse, interbedded w/clav. 
296.7 - 288.4 25.9 -34.1 Siltv, sandv, clav, olive-Qrav, larqe lianite franments. 
288.4 - 286.0 34.1 - 36.6 ~ Siltv, Pebblv, clav, olive-arav, contains cobbles. /Till\ 
• Elevations are meters above mean sea level. 
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Well ID· 1825 
Location: T .135N R53W Sec. 30 BBB Construction Material: 
Lat/Lona: 46.485882N/97 .4060501 W No Data 
Date Drilled: 12-0ct-77 
TOC Elev.: 324.6m 
Casino Height: 0.6m 
Ground Elev.: 324.0m 
Total Depth: 30.5m 
Elev.Im\ Deoth(m\ - Litholoav 
324.0 - 323.7 0.0- 0.3 Toosoil. 
323.7 - 319.2 0.3 -4.9 Sand. brown, fine. 
319.2 - 315.5 4.9 - 8.5 Sand, arav, fine to medium. 
Screened Interval: 7.6-8.5 
315.5- 308.5 8.5 - 15.5 clavev silt, arav. 
308.5 - 297.8 15.5 - 26.2 Sandv siltv clay, gray. 
297 .8 - 294.8 26.2 -29.3 Siltv clav, gray. 
294.8 - 293.5 29.3 - 30.5 Siltv sandy clay, gray. 
* Elevations are meters above mean sea level. 
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Well ID: 12173 
Location: T.134N R54W Sec. 04 AAA Construction Material: 
Lat/LonQ: 46.456239N/97 .469552W No Data 
Date Drilled: 11-0ct-99 
TOC Elev.: 327.0m 
Casin!l HeiQht: 0.6m 
Ground Elev.: 326.4m 
Total Depth: 12.2m 
Elev.(m) Depth(m) - Litholoav 
326.4 - 326.1 0.0 - 0.3 Topsoil 
326.1 - 321.9 0.3 - 4.6 Sand, fine to verv coarse, anQular to rounded, oxidized. 
Screened Interval: 9.4-10.9 
321.9 - 315.4 4.6-11.0 Pebblv sand, medium to verv coarse. 
315.4 - 314.8 11.0 - 11.6 Sandv Qravel, coarse. 
314.8 - 314.2 11.6 - 12.2 Clav, medium to dark Qrav, some fine pebbles and shale. 
~ 
i 
' 
• Elevations are meters above mean sea level. 
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Well ID: USGS N & S 
Location: T.136N R53W Sec. 34 CBB Construction Material: 
Lat/Long: 46.463203N/97.343124W No Data 
Date Drilled: No Data 
TOC Elev.: 327.4m 
Casini:i Heii:iht: 0.6m 
Ground Elev.: 326.Sm 
Total Depth: No Data 
Elev.Cm\ I Depth(m) - Litholoov 
No Data No Data 
* Elevations are meters above mean sea level. 
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APPENDIXC 
FEN SURVEY DATA 
l 
I 
I 
Point Latitued Longitude Elevation (ml · Fen Elevation (ml 
PP03-5 46.49271°N 97.38529°W 323.1 
1 46.49462°N 97.38541°W 324.6 320.6 
2 46.49367°N 97.39023°W 323.6 320.0 
3 46.49595°N 97.39167°W 324.8 318.4 
4 46.49635°N 97.39307°W 323.6 315.8 
5 46.49392°N 97.39285°W 319.4 318.9 
6 46.49531°N 97.39556°W 322.5 308.3 
7 46.49290°N 97.39618°W 322.7 315.3 
8 46.49619°N 97.39981°W 320.3 300.3 
9 46.48968°N 97.39969°W 321.4 318.2 
10 46.48850°N 97.40204°W 317.7 314.0 
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APPENDIX D 
STREAM DISCHARGE DATA 
Stream Discharge Totals (m3/dayl 
29-Jun..()3 18-Jul-03 26..Jul-03 22-Aua-03 19-Sen-113 18-0ct-03 
Stream 1 
Stream 2 
Stream 3 
Carr Creek 
1,132 · 1,132 
900 1,100 
19 85 
3,200 3,300 
• She enne River Floodin 
1,132 528 
400 1,100 
2 0 
• 5,900 
Total/Day 5,200 5,600 Unknown 7,528 
Stream 1 
Stream 2 
Stream 3 
Carr Creek 
Total/Day 
19-Mar-04 29-Aor-04 5-Jun-04 
• 1,132 2,264 
• 1,100 • 
• 52 • 
• 2,600 • 
• Shevenne River Floodino 
Unknown 4,900 Unknown 
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24-Jul-04 
830 
600 
17 
2,300 
3,700 
830 528 
600 700 
46 34 
4,300 3,200 
5,700 4,400 
l 
Stream 1 
-· 
Date Depth(yc)(m) Culvert Diameter (D) (m) y-value x-value 
29-Jun-03 0.07 0.60 0.12 0.015 
18-Jul-03 0.07 0.60 0.12 0.015 
26-Jul-03 0.07 0.60 0.12 0.015 
22-Aua-03 0.05 0.60 0.08 0.007 
19-Seo-03 0.06 0.60 0.10 0.011 
18-0ct-03 0.05 0.60 0.08 0.007 
19-Mar-04 No Data 0.60 No Data No Data 
29-Aor-04 0.07 0.60 0.12 0.015 
5-Jun-04 0.10 0.60 0.17 0.030 
24-Jul-04 0.06 0.60 0.10 0.011 
Date Discharae IQl lm3 s·11 Discharae IQl Im' d"'l 
29-Jun-03 0.01 1,132 
18-Jul-03 0.01 1,132 
26-Jul-03 0.01 1,132 
22-Auo-03 0.01 528 
19-Sep-03 0.01 830 
18-0ct-03 0.01 528 
19-Mar-04 No Data No Data 
29-Aor-04 0.01 1,132 
5-Jun-04 0.03 2,264 
24-Jul-04 0.01 830 
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Stream 2 
0 
I -0.02 
£ -0.04 
Q. 
~ -0.06 
0 0.1 0.2 
/ 29 June 2003/ 
0.3 0.4 0.5 0.6 0.7 0.8 0.9 
Distance from West Shore (m) 
Distance From West Shore 1ml Deoth 1ml Velocitv lm/sl Discharae lm3/secl 
- 0.00 
E -0.02 
-;; -0.04 
Q. -0.06 i!: -0.08 
-0.10 
0 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
0.1 0.2 
Distance From West Shore m 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
0 0.00 0.0000 
-0.019 0.29 0.0005 
-0.051 0.29 0.0015 
-0.053 0.29 0.0015 
-0.061 0.29 0.0017 
-0.061 0.29 0.0017 
-0.057 0.29 0.0016 
-0.038 0.29 0.0011 
-0.013 0.29 0.0004 
0 0.00 0 
Dischaae Total 0.01 
\1s July 2003[ 
0.3 0.4 0.5 0.6 0.7 0.8 0.9 
Distance from West Shore (m) 
De th m Veloci m/s Dischar e m /sec 
0 0.00 0.0000 
-0.032 0.28 0.0009 
-0.064 0.28 0.0018 
-0.089 0.28 0.0025 
-0.083 0.28 0.0023 
-0.076 0.28 0.0021 
-0.064 0.28 0.0018 
-0.044 0.28 0.0012 
-0.019 0.28 0.0005 
0 0.00 0 
Discha e Total 0.013 
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0 
- -0.02 
.§. -0.04 
5 -0.06 
i° -0.08 
C -0.1 
-0.12 
0 0.1 
Distance From West Shore 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0 
-0.02 
.S. -0.04 
.c 
-~ -0.06 
C 
-0.08 
-0.1 
Distance From West Shore 
o 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
m 
m 
j2s July 20031 
0.2 0.3 0.4 0.5 0.6 
Distance from West Shore (m) 
De th m Veloci mis Dischar e m3isec 
0 0.00 0.0000 
-0.057 0.14 0.0008 
-0.108 0.14 0.0015 
-0.089 0.14 0.0012 
-0.044 0.14 0.0006 
-0.006 0.14 0.0001 
0 0.00 0.0000 
Discha e Total 0.0042 
[22 August 2003f 
Distance from West Shore (m) 
De th m Veloci mis Dischar e m3isec 
0 0.00 0.0000 
-0.045 0.31 0.0014 
-0.083 0.31 0.0026 
-0.083 0.31 0.0026 
-0.076 0.31 0.0024 
-0.070 0.31 0.0022 
-0.044 0.31 0.0014 
-0.006 0.31 0.0002 
0 0.00 0.0000 
Disch a e Total 0.013 
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/19 September 20031 
0 
e -0.02 
- -004 t -0:06 
CD 
a -0.oa 
-0.1 
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 
Distance from West Shore (m) 
Distance From West Shore 1ml Deoth 1ml Velocitv lm/sl 3 Discharoe Im /sec\ 
0 
- -0.02 
E 
- -0.04 
:i ~ -0.06 
0 
-0.os 
-0.1 
0 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.1 0.2 
Distance From West Shore m 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0 0.00 0.0000 
-0.006 0.28 0.0002 
-0.057 0.28 0.0016 
-0.086 0.28 0.0024 
-0.070 0.28 0.0020 
-0.025 0.28 0.0007 
-0.003 0.28 0.0001 
0 0.00 0.0000 
Dischaae Total 0.0070 
/1s October 20031 
0.3 0.4 0.5 0.6 0.7 0.8 
Distance from West Shore (m) 
De th m Veloci mis Dischar e m3/sec 
0 0.00 0.0000 
-0.064 0.21 0.0014 
-0.095 0.21 0.0020 
-0.089 0.21 0.0019 
-0.083 0.21 0.0018 
-0.051 0.21 0.0011 
-0.013 0.21 0.0003 
0 0.00 0.0000 
Discha e Total 0.0084 
87 
!* 19 March 2004 - No Data, Sheyenne River Flooding 
0 
- -0.05 
§. --0.1 
:5 g. -0.15 
Q -02 
-0.25 
0 0.1 0.2 
Distance From West Shore m 
0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
129 April 2004/ 
0.3 0.4 0.5 0.6 
Distance from West Shore (m) 
De th m Veloci mis 
0 0.000 
-0.095 0.10 
-0.160 0.10 
-0.195 0.10 
-0.220 0.10 
-0.210 0.10 
-0.210 0.10 
-0.200 0.10 
0 0.000 
Discha e Total 
* 5 June 2004 - No Data, Sheyenne River Flooding 
- 0 §. -0.02 
.:::. -0.04 
ii, -0.06 
a, -0.08 
0 -0.1 
0 0.1 
/24 July 2004/ 
. - --· 
··-~· ;,,,?,,t,.,·ri,. ._n-.,,~c 
0.2 0.3 0.4 0.5 0.6 
Distance from West Shore (m) 
Distance From West Shore m De th m Veloci mis 
0 0 0.000 
0.1 -0.025 0.16 
0.2 -0.070 0.16 
0.3 -0.065 0.16 
0.4 -0.095 0.16 
0.5 -0.085 0.16 
0.6 -0.060 0.16 
0.7 -0.030 0.16 
0.8 0 0.000 
Discha e Total 
88 
0.7 08 0.9 
Dischar e m'lsec 
0.0000 
0.0010 
0.0016 
0.0020 
0.0022 
0.0021 
0.0021 
0.0020 
0.0000 
0.013 
0.7 0.8 0.9 
Dischar e m3lsec 
0.0000 
0.0004 
0.0011 
0.0010 
0.0015 
0.0014 
0.0010 
0.0005 
0.0000 
0.0069 
i~ 
Stream 3 
90° V-Notch Weir Equation 
Q = 4969H2·5 
29-Jun-03 
18-Jul-03 
26-Jul-03 
22-Aug-03 
19-Sep-03 
18-0ct-03 
19-Mar-04 
5-Jun-04 
Depth (m) 
0.030 0.77 
0.055 3.53 
0.011 0.06 
0.000 0.00 
0.043 1.91 
0.038 1.40 
"No Data "No Data 
"No Data * No Data 
V·Notch Weir Hydraulic Head Measurements and Discharges 
* Sheyenne River Flooding 
0.000 
-0.020 
I -0.040 
.s::: 
-g- -0.060 
C 
--0.080 
-0.100 
0.0 0.2 
Distance From West Shore Im\ 
0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
0.9 
1.0 
J2s April 20041 
0.4 0.6 
Distance from West Shore (m) 
Deoth Im\ Velocitv lm/sl 
0.000 0.00 
-0.045 0.01 
-0.055 0.01 
-0.070 0.01 
-0.090 0.01 
-0.090 0.01 
-0.075 0.01 
-0.060 0.01 
-0.045 0.01 
-0.040 0.01 
0.000 0.00 
Discharae Total 
89 
19 
85 
2 
0 
46 
34 
*No Data 
"No Data 
0.8 1.0 
Discharoe lm3/secl 
0.0000 
0.0000 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0001 
0.0000 
0.0000 
0.0000 
0.0006 
0.000 
-0.005 
e -0.010 
";; -0.015 g- -0.020 
C -0.025 
-0.030 
-0.035 
0.0 0.1 
Distance From West Shore 1ml 
0.0 
0.1 
0.2 
0.3 
0.4 
0.5 
124 July 20041 
0.2 0.3 0.4 0.5 0.6 
Distance from West Shore (m) 
Deoth 1ml Velocitv lm/sl Discharoe lm3/secl 
0.000 0.00 0.0000 
-0.010 0.02 0.0000 
-0.030 0.02 0.0001 
-0.030 0.02 0.0001 
-0.020 0.02 0.0000 
0.000 0.00 0.0000 
Discharae Total 0.0002 
90 
Carr Creek 
0.000 
e 
- -0.050 
.:: 
-g. -0.100 
129 June 20031 
' 
C 
-0.150 -F==--------,..=-'-c:c;....--'----------------'--l 
0.0 0.2 0.4 0.6 0.8 1.0 
Distance from West Shore (m) 
Distance From West Shore 
0.000 
e -0.020 
?; -0.040 
C. ... (1.060 
c!: -0.080 
a.a 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
m De th m Velocit mis 
0.000 0.00 
-0.064 0.40 
-0.089 0.40 
-0.089 0.40 
-0.097 0.40 
-0.102 0.40 
-0.032 0.40 
0.000 0.00 
Dischar e Total 
11s July 20031 
1.2 1.4 1.6 
__J 
Dischar e m31sec 
0.0000 
0.0051 
0.0070 
0.0070 
0.0077 
0.0081 
0.0025 
0.0000 
0.037 
-0.100 
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 
Distance from West Shore (m) 
Distance From West Shore m De th m Veloci mis Dischar e m31sec 
0.0 0.000 0.00 0.0000 
0.2 -0.051 0.46 0.0047 
0.4 -0.084 0.46 0.0077 
0.6 -0.086 0.46 0.0079 
0.8 -0.086 0.46 0.0079 
1.0 -0.076 0.46 0.0069 
1.2 -0.032 0.46 0.0029 
1.3 -0.006 0.46 0.0003 
1.4 0.00 0.00 0.0000 
Dischar e Total 0.038 
!26 July 2003 • No Data, Sheyenne River Flooding. 
91 
0.000 
I -0.050 
£ -0.100 
Q. 
.3 -0.150 
-0.200 
0.0 0.2 
Distance From West Shore 
0.000 
I -0.050 
:5 -0.100 
a. 
,! -0.150 
0.0 
0.2 
0.4 
0.6 
0.8 
1.0 
1.1 
1.2 
\22 August 2003\ 
0.4 0.6 0.8 1.0 1.2 1.4 
Distance from West Shore (m) 
m De th m Veloci mis Dischar e m3/sec 
0.000 0.00 0.0000 
-0.133 0.48 0.0128 
-0.178 0.48 0.0171 
-0.165 0.48 0.0158 
-0.152 0.48 0.0146 
-0.083 0.48 0.0080 
-0.013 0.48 0.0009 
0.000 0.00 0.0000 
Dischar e Total 0.069 
119 September 20031 
1.0 14 
Distance from West Shore (m) 
Distance From West Shore m Dischar e m3/sec 
0.0 0.0000 
0.2 -0.095 0.0090 
0.4 -0.145 0.0138 
0.6 -0.127 0.0121 
0.8 -0.095 0.0090 
1.0 -0.057 0.0054 
1.1 -0.013 0.0006 
1.2 0.000 0.0000 
Dischar e Total 0.05 
92 
- 0.000 §. -0.020 
.c -0.040 
C. -0_060 
Qt -0.080 
C .ci.,oo 
00 0.2 0.4 
Distance From West Shore 
0.0 
0.2 
0.4 
0.6 
0.8 
1.0 
1.2 
1.4 
1.5 
m 
j1s October 20031 
0.6 0.8 1.0 
Distance from West Shore (m) 
De th m Velocit mis 
0.000 0.00 
-0.057 0.41 
-0.083 0.41 
-0.089 0.41 
-0.076 0.41 
-0.070 0.41 
-0.057 0.41 
-0.013 0.41 
0.00 0.00 
Dischar e Total 
!19 March 2004 - No Data, Sheyenne River Flooding. 
129 April 20041 
e 0.000 
i ~:~:~ 
., 
C -0.150 
0.0 0.2 0.4 0.6 0.8 1.0 
Distance from West Shore (m) 
Distance From West Shore m De th m Velocit mis 
0.0 0.000 0.00 
0.1 -0.030 0.35 
0.2 -0.055 0.35 
0.3 -0.070 0.35 
0.4 -0.070 0.35 
0.5 -0.085 0.35 
0.6 -0.105 0.35 
0.7 -0.110 0.35 
0.8 -0.12 0.35 
0.9 -0.110 0.35 
1.0 -0.075 0.35 
1.1 -0.030 0.35 
1.2 0.000 0.00 
Dischar e Total 
93 
12 1.4 1.6 
Dischar e m3lsec 
0.0000 
0.0047 
0.0068 
0.0073 
0.0062 
0.0058 
0.0047 
0.0011 
0.0000 
0.037 
1.2 1.4 
Dischar e m3lsec 
0.0000 
0.0011 
0.0019 
0.0025 
0.0025 
0.0030 
0.0037 
0.0039 
0.0040 
0.0039 
0.0026 
0.0011 
0.0000 
0.030 
js June 2004 - No Data, Sheyenne River Flooding. 
0.000 
e -0.020 
~ -0.040 
o. -0.060 
~ -0.080 
-0.100 
0.0 
-· 
0.2 
J24 July 2004J 
0.4 0.6 0.8 
Distance from West Shore (m) 
Distance From West Shore m De th m Veloci mis 
0.0 0.000 0.00 
0.1 -0.050 0.36 
0.2 -0.060 0.36 
0.3 -0.070 0.36 
0.4 -0.090 0.36 
0.5 -0.095 0.36 
0.6 -0.095 0.36 
0.7 -0.090 0.36 
0.8 -0.085 0.36 
0.9 -0.070 0.36 
1.0 -0.040 0.36 
1.1 0.000 0.00 
Dischar e Total 
94 
1.0 1.2 
Dischar e m3/sec 
0.0000 
0.0018 
0.0022 
0.0025 
0.0032 
0.0034 
0.0034 
0.0032 
0.0031 
0.0025 
0.0014 
0.0000 
0.027 
APPENDIX E 
SLUG TEST DAT A 
Test name: swc03_ 1 
In-Situ Inc. MiniTroll ~!d P 
Data gathered using Linear testing 
Time between data points: 1.0 Seconds. 
Number of data samples: 546 
Pressure head at reference: 46.512 Feet H20 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:01:13 0 0 3/20/2004 13:01 :56 43 0.26 
3/20/2004 13:01:14 1 0.083 3/20/2004 13:01 :57 44 0.258 
3/20/2004 13:01:15 2 0.129 3/20/2004 13:01 :58 45 0.255 
3/20/2004 13:01:16 3 0.157 3/20/2004 13:01 :59 46 0.255 
3/20/2004 13:01:17 4 0.218 3/20/2004 13:02:00 47 0.255 
3/20/2004 13:01:18 5 0.237 3/20/2004 13:02:01 48 0.255 
3/20/2004 13:01:19 6 0.242 3/20/2004 13:02:02 49 0.255 
3/20/2004 13:01 :20 7 0.24 3/20/2004 13:02:03 50 0.254 
3/20/2004 13:01:21 8 0.238 3/20/2004 13:02:04 51 0.254 
3/20/2004 13:01 :22 9 0.239 3/20/2004 13:02:05 52 0.253 
3/20/2004 13:01 :23 10 0.241 3/2012004 13:02:06 53 0.252 
3/20/2004 13:01:24 11 0.246 3/20/2004 13:02:07 54 0.251 
3/20/2004 13:01 :25 12 0.252 3/20/2004 13:02:08 55 0.25 
3/20/2004 13:01 :26 13 0.262 3/20/2004 13:02:09 56 0.251 
3/20/2004 13:01 :27 14 0.367 3/20/2004 13:02:10 57 0.251 
3/20/2004 13:01 :28 15 0.472 3/20/2004 13:02:11 58 0.249 
3/20/2004 13:01:29 16 0.599 3/20/2004 13:02:12 59 0.25 
3/20/2004 13:01 :30 17 0.668 3/20/2004 13:02:13 60 0.249 
3/20/2004 13:01:31 18 0.645 3/20/2004 13:02:14 61 0.248 
3/20/2004 13:01:32 19 0.574 3/20/2004 13:02:15 62 0.248 
3/20/2004 13:01 :33 20 0.509 3/20/2004 13:02:16 63 0.247 
3/20/2004 13:01:34 21 0.486 3/20/2004 13:02:17 64 0.246 
3/20/2004 13:01 :35 22 0.371 3/20/2004 13:02:18 65 0.245 
3/20/2004 13:01 :36 23 0.368 3/20/2004 13:02:19 66 0.246 
3/20/2004 13:01 :37 24 0.32 3/20/2004 13:02:20 67 0.244 
3/20/2004 13:01 :38 25 0.305 3/20/2004 13:02:21 68 0.243 
3/20/2004 13:01 :39 26 0.35 3/20/2004 13:02:22 69 0.243 
3/20/2004 13:01 :40 27 0.331 3/20/2004 13:02:23 70 0.243 
3/20/2004 13:01:41 28 0.32 3/20/2004 13:02:24 71 0.243 
3/20/2004 13:01:42 29 0.287 3/20/2004 13:02:25 72 0.244 
3/20/2004 13:01 :43 30 0.281 3/20/2004 13:02:26 73 0.245 
3/20/2004 13:01 :44 31 0.276 3/20/2004 13:02:27 74 0.244 
3/20/2004 13:01 :45 32 0.273 3/20/2004 13:02:28 75 0.244 
3/20/2004 13:01:46 33 0.273 3/20/2004 13:02:29 76 0.243 
3/20/2004 13:01:47 34 0.27 3/20/2004 13:02:30 77 0.243 
3/20/2004 13:01 :48 35 0.267 3/20/2004 13:02:31 78 0.243 
3/20/2004 13:01 :49 36 0.265 3/20/2004 13:02:32 79 0.242 
3/20/2004 13:01 :50 37 0.263 3/20/2004 13:02:33 80 0.241 
3/20/2004 13:01 :51 38 0.263 3/20/2004 13:02:34 81 0.24 
3/20/2004 13:01:52 39 0.262 3/20/2004 13:02:35 82 0.239 
3/20/2004 13:01 :53 40 0.262 3/20/2004 13:02:36 83 0.238 
3/20/2004 13:01:54 41 0.262 3/20/2004 13:02:37 84 0.239 
3/20/2004 13:01 :55 42 0.261 3/20/2004 13:02:38 85 0.238 
96 
Date Time ET sec Feet H20 Date Time ET (sec Feet H20 
3/20/2004 13:02:39 86 0.238 3/20/2004 13:03:28 135 0.216 
3/20/2004 13:02:46 87 0.237 3/20/2004 13:03:29 136 0.218 
3/20/2004 13:02:41 88 0.237 3/20/2004 13:03:30 137 0.217 
3/20/2004 13:02:42 89 0.238 3/20/2004 13:03:31 138 0.217 
3/20/2004 13:02:43 90 0.238 3/20/2004 13:03:32 139 0.218 
3/20/2004 13:02:44 91 0.237 3/20/2004 13:03:33 140 0.217 
3/20/2004 13:02:45 92 0.237 3/20/2004 13:03:34 141 0.216 
3/20/2004 13:02:46 93 0.237 3/20/2004 13:03:35 142 0.217 
3/20/2004 13:02:47 94 0.235 3/20/2004 13:03:36 143 0.216 
3/20/2004 13:02:48 95 0.234 3/20/2004 13:03:37 144 0.217 
3/20/2004 13:02:49 96 0.233 3/20/2004 13:03:38 145 0.218 
3/20/2004 13:02:50 97 0.233 3/20/2004 13:03:39 146 0.218 
3/20/2004 13:02:51 98 0.234 3/20/2004 13:03:40 147 0.218 
3/20/2004 13:02:52 99 0.234 3/20/2004 13:03:41 148 0.218 
3/20/2004 13:02:53 100 0.232 3/20/2004 13:03:42 149 0.216 
3/20/2004 13:02:54 101 0.231 3/20/2004 13:03:43 150 0.215 
3/20/2004 13:02:55 102 0.23 3/20/2004 13:03:44 151 0.215 
3/20/2004 13:02:56 103 0.231 3/20/2004 13:03:45 152 0.216 
3/20/2004 13:02:57 104 0.232 3/20/2004 13:03:46 153 0.216 
3/20/2004 13:02:58 105 0.221 3/20/2004 13:03:47 154 0.217 
3/20/2004 13:02:59 106 0.226 3/20/2004 13:03:48 155 0.217 
3/20/2004 13:03:00 107 0.219 3/20/2004 13:03:49 156 0.216 
3/20/2004 13:03:01 108 0.207 3/20/2004 13:03:50 157 0.217 
3/20/2004 13:03:02 109 0.117 3/20/2004 13:03:51 158 0.217 
3/20/2004 13:03:03 110 -0.012 3/20/2004 13:03:52 159 0.216 
3/20/2004 13:03:04 111 -0.103 3/20/2004 13:03:53 160 0.216 
.~ 
3/20/2004 13:03:05 112 -0.166 3/20/2004 13:03:54 161 0.215 
3/20/2004 13:03:06 113 -0.123 3/20/2004 13:03:55 162 0.215 
3/20/2004 13:03:07 114 -0.043 3/20/2004 13:03:56 163 0.214 
3/20/2004 13:03:08 115 0.018 3/20/2004 13:03:57 164 0.213 
3/20/2004 13:03:09 116 0.06 3/20/2004 13:03:58 165 0.21 
' 
3/20/2004 13:03:10 117 0.094 3/20/2004 13:03:59 166 0.208 
t 3/20/2004 13:03:11 118 0.122 3/20/2004 13:04:00 167 0.206 ~ 3/20/2004 13:03:12 119 0.144 3/20/2004 13:04:01 168 0.206 
~. 
'· 3/20/2004 13:03:13 120 0.162 3/20/2004 13:04:02 169 0.207 
' I 3/20/2004 13:03:14 121 0.175 3/20/2004 13:04:03 170 0.209 
L 3/20/2004 13:03:15 122 0.184 3/20/2004 13:04:04 171 0.211 
' 
~ 3/20/2004 13:03:16 123 0.193 3/20/2004 13:04:05 172 0.211 
i 3/20/2004 13:03:17 124 0.2 3/20/2004 13:04:06 173 0.21 i 3/20/2004 13:03:18 125 0.205 3/20/2004 13:04:07 174 0.209 f 
\' 3/20/2004 13:03:19 126 0.208 3/20/2004 13:04:08 175 0.209 
' 
-f 3/20/2004 13:03:20 127 0.211 3/20/2004 13:04:09 176 0.209 
:'( 3/20/2004 13:03:21 128 0.213 3/20/2004 13:04:10 177 0.211 
,~ 
' 
3/20/2004 13:03:22 129 0.214 3/20/2004 13:04:11 178 0.212 
3/20/2004 13:03:23 130 0.216 3/20/2004 13:04:12 179 0.389 
3/20/2004 13:03:24 131 0.216 3/20/2004 13:04:13 180 0.509 
3/20/2004 13:03:25 132 0.215 3/20/2004 13:04:14 181 0.572 
3/20/2004 13:03:26 133 0.216 3/20/2004 13:04:15 182 0.627 
3/20/2004 13:03:27 134 0.216 3/20/2004 13:04:16 183 0.495 
97 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:04:1?. 184 0.411 3/20/2004 13:05:06 233 0.214 
3/20/2004 13:04:18 185 0.375 3/20/2004 13:05:07 234 0.214 
3/20/2004 13:04:19 186 0.341 3/20/2004 13:05:08 235 0.212 
3/20/2004 13:04:20 187 0.313 3/20/2004 13:05:09 236 0.212 
3/20/2004 13:04:21 188 0.293 3/20/2004 13:05:10 237 0.213 
3/20/2004 13:04:22 189 0.276 3/20/2004 13:05:11 238 0.212 
3/20/2004 13:04:23 190 0.263 3/20/2004 13:05:12 239 0.212 
3/20/2004 13:04:24 191 0.253 3/20/2004 13:05:13 240 0.213 
3/20/2004 13:04:25 192 0.245 3/20/2004 13:05:14 241 0.19 
3/20/2004 13:04:26 193 0.239 3/20/2004 13:05:15 242 0.166 
3/20/2004 13:04:27 194 0.234 3/20/2004 13:05:16 243 0.113 
3/20/2004 13:04:28 195 0.231 3/20/2004 13:05:17 244 0.12 
3/20/2004 13:04:29 196 0.227 3/20/2004 13:05:18 245 0.058 
3/20/2004 13:04:30 197 0.224 3/20/2004 13:05:19 246 -0.043 
3/20/2004 13:04:31 198 0.222 3/20/2004 13:05:20 247 -0.083 
3/20/2004 13:04:32 199 0.219 3/20/2004 13:05:21 248 -0.161 
3/20/2004 13:04:33 200 0.218 3/20/2004 13:05:22 249 -0.133 
3/20/2004 13:04:34 201 0.217 3/20/2004 13:05:23 250 -0.051 
3/20/2004 13:04:35 202 0.215 3/20/2004 13:05:24 251 0.009 
3/20/2004 13:04:36 203 0.213 3/20/2004 13:05:25 252 0.055 
3/20/2004 13:04:37 204 0.212 3/20/2004 13:05:26 253 0.09 
3/20/2004 13:04:38 205 0.211 3/20/2004 13:05:27 254 0.118 
3/20/2004 13:04:39 206 0.211 3/20/2004 13:05:28 255 0.138 
3/20/2004 13:04:40 207 0.212 3/20/2004 13:05:29 256 0.153 
3/20/2004 13:04:41 208 0.212 3/20/2004 13:05:30 257 0.168 
3/20/2004 13:04:42 209 0.213 3/20/2004 13:05:31 258 0.179 
3/20/2004 13:04:43 210 0.214 3/20/2004 13:05:32 259 0.188 
3/20/2004 13:04:44 211 0.216 3/20/2004 13:05:33 260 0.194 
3/20/2004 13:04:45 212 0.217 3120/2004 13:05:34 261 0.197 
3/20/2004 13:04:46 213 0.217 3/20/2004 13:05:35 262 0.198 
3/20/2004 13:04:47 214 0.214 3/20/2004 13:05:36 263 0.2 
3/20/2004 13:04:48 215 0.214 3/20/2004 13:05:37 264 0.202 
3/20/2004 13:04:49 216 0.211 3/20/2004 13:05:38 265 0.205 
3/20/2004 13:04:50 217 0.21 3/20/2004 13:05:39 266 0.207 
3/20/2004 13:04:51 218 0.21 3/20/2004 13:05:40 267 0.209 
3/20/2004 13:04:52 219 0.21 3/20/2004 13:05:41 268 0.209 
3/20/2004 13:04:53 220 0.213 3/20/2004 13:05:42 269 0.21 
3/20/2004 13:04:54 221 0.215 3/20/2004 13:05:43 270 0.21 
3/20/2004 13:04:55 222 0.215 3/20/2004 13:05:44 271 0.209 
3/20/2004 13:04:56 223 0.216 3/20/2004 13:05:45 272 0.209 
3/20/2004 13:04:57 224 0.215 3/20/2004 13:05:46 273 0.21 
3/20/2004 13:04:58 225 0.214 3/20/2004 13:05:47 274 0.21 
3/20/2004 13:04:59 226 0.216 3/20/2004 13:05:48 275 0.211 
3/20/2004 13:05:00 227 0.216 3/20/2004 13:05:49 276 0.211 
3/20/2004 13:05:01 228 0.214 3/20/2004 13:05:50 277 0.211 
3/20/2004 13:05:02 229 0.215 3/20/2004 13:05:51 278 0.213 
3/20/2004 13:05:03 230 0.215 3/20/2004 13:05:52 279 0.214 
3/20/2004 13:05:04 231 0.215 3/20/2004 13:05:53 280 0.214 
3/20/2004 13:05:05 232 0.216 3/20/2004 13:05:54 281 0.213 
I 
I 
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Date Time ET sec Feet H20 Date Time . ET sec Feet H20 
3/20/2004 13:05:55 •• 282 0.211 3/20/2004 13:06:44 331 0.224 
3/20/2004 13:05:56 283 0.21 3/20/2004 13:06:45 332 0.224 
3/20/2004 13:05:57 284 0.211 3/20/2004 13:06:46 333 0.226 
3/20/2004 13:05:58 285 0.211 3/20/2004 13:06:47 334 0.224 
3/20/2004 13:05:59 286 0.212 3/20/2004 13:06:48 335 0.222 
3/20/2004 13:06:00 287 0.213 3/20/2004 13:06:49 336 0.221 
3/20/2004 13:06:01 288 0.212 3/20/2004 13:06:50 337 0.22 
3/20/2004 13:06:02 289 0.211 3/20/2004 13:06:51 338 0.221 
3/20/2004 13:06:03 290 0.213 3/20/2004 13:06:52 339 0.222 
3/20/2004 13:06:04 291 0.213 3/20/2004 13:06:53 340 0.222 
3/20/2004 13:06:05 292 0.214 3/20/2004 13:06:54 341 0.222 
3/20/2004 13:06:06 293 0.214 3/20/2004 13:06:55 342 0.22 
3/20/2004 13:06:07 294 0.214 3/20/2004 13:06:56 343 0.219 
3/20/2004 13:06:08 295 0.213 3/20/2004 13:06:57 344 0.218 
3/20/2004 13:06:09 296 0.212 3/20/2004 13:06:58 345 0.22 
3/20/2004 13:06:10 297 0.211 3/20/2004 13:06:59 346 0.222 
3/20/2004 13:06:11 298 0.21 3/20/2004 13:07:00 347 0.223 
3/20/2004 13:06:12 299 0.21 3/20/2004 13:07:01 348 0.222 
3/20/2004 13:06:13 300 0.211 3/20/2004 13:07:02 349 0.22 
3/20/2004 13:06:14 301 0.214 3/20/2004 13:07:03 350 0.218 
3/20/2004 13:06:15 302 0.216 3/20/2004 13:07:04 351 0.217 
3/20/2004 13:06:16 303 0.219 3/20/2004 13:07:05 352 0.218 
3/20/2004 13:06:17 304 0.221 3/20/2004 13:07:06 353 0.219 
3/20/2004 13:06:18 305 0.355 3/20/2004 13:07:07 354 0.164 
3/20/2004 13:06:19 306 0.473 3/20/2004 13:07:08 355 0.175 
3/20/2004 13:06:20 307 0.538 3/20/2004 13:07:09 356 0.182 
3/20/2004 13:06:21 308 0.58 3/20/2004 13:07:10 357 0.127 
3/20/2004 13:06:22 309 0.467 3/20/2004 13:07:11 358 0.105 
3/20/2004 13:06:23 310 0.383 3/20/2004 13:07:12 359 -0.011 
3/20/2004 13:06:24 311 0.341 3/20/2004 13:07:13 360 -0. 113 
3/20/2004 13:06:25 312 0.317 3/20/2004 13:07:14 361 -0, 129 
3/20/2004 13:06:26 313 0.31 3/20/2004 13:07:15 362 -0.107 
3/20/2004 13:06:27 314 0.289 3/20/2004 13:07:16 363 -0.04 
3/20/2004 13:06:28 315 0.273 3/20/2004 13:07:17 364 0.015 
3/20/2004 13:06:29 316 0.261 3/20/2004 13:07:18 365 0.06 
3/20/2004 13:06:30 317 0.253 3/20/2004 13:07:19 366 0.095 
3/20/2004 13:06:31 318 0.248 3/20/2004 13:07:20 367 0.122 
3/20/2004 13:06:32 319 0.243 3/20/2004 13:07:21 368 0.142 
3/20/2004 13:06:33 320 0.239 3/20/2004 13:07:22 369 0.156 
3/20/2004 13:06:34 321 0.234 3/20/2004 13:07:23 370 0.169 
3/20/2004 13:06:35 322 0.23 3/20/2004 13:07:24 371 0.177 
3/20/2004 13:06:36 323 0.23 3/20/2004 13:07:25 372 0.185 
3/20/2004 13:06:37 324 0.228 3/20/2004 13:07:26 373 0. 191 
3/20/2004 13:06:38 325 0.228 3/20/2004 13:07:27 374 0.195 
3/20/2004 13:06:39 326 0.228 3/20/2004 13:07:28 375 0.199 
3/20/2004 13:06:40 327 0.227 3/20/2004 13:07:29 376 0.201 
3/20/2004 13:06:41 328 0.227 3/20/2004 13:07:30 377 0.203 
3/20/2004 13:06:42 329 0.225 3/20/2004 13:07:31 378 0.204 
3/20/2004 13:06:43 330 0.224 3/20/2004 13:07:32 379 0.205 
99 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:07:3.3 380 0.208 3/20/2004 13:08:22 429 -3.26 
3/20/2004 13:07:34 381 0.21 3/20/2004 13:08:23 430 -3.826 
3/20/2004 13:07:35 382 0.21 3/20/2004 13:08:24 431 -4.4 
3/20/2004 13:07:36 383 0.211 3/20/2004 13:08:25 432 -4.983 
3/20/2004 13:07:37 384 0.21 3/20/2004 13:08:26 433 -5.573 
3/20/2004 13:07:38 385 0.211 3/20/2004 13:08:27 434 -6.166 
3/20/2004 13:07:39 386 0.21 3/20/2004 13:08:28 435 -6.667 
3/20/2004 13:07:40 387 0.21 3/20/2004 13:08:29 436 -7.068 
3/20/2004 13:07:41 388 0.21 3/20/2004 13:08:30 437 -7.377 
3/20/2004 13:07:42 389 0.21 3/20/2004 13:08:31 438 •7.636 
3/20/2004 13:07:43 390 0.213 3/20/2004 13:08:32 439 -8.004 
3/20/2004 13:07:44 391 0.212 3/20/2004 13:08:33 440 -8.492 
3/20/2004 13:07:45 392 0.213 3/20/2004 13:08:34 441 ·9.069 
3/20/2004 13:07:46 393 0.212 3/20/2004 13:08:35 442 -9.682 
3/20/2004 13:07:47 394 0.21 3/20/2004 13:08:36 443 -10.257 
3/20/2004 13:07:48 395 0.21 3/20/2004 13:08:37 444 -10.825 
3/20/2004 13:07:49 396 0.211 3/20/2004 13:08:38 445 -11.42 
3/20/2004 13:07:50 397 0.212 3/20/2004 13:08:39 446 ·12.038 
3/20/2004 13:07:51 398 0.214 3/20/2004 13:08:40 447 ·12.557 
3/20/2004 13:07:52 399 0.214 3/20/2004 13:08:41 448 -12.945 
3/20/2004 13:07:53 400 0.211 3/20/2004 13:08:42 449 -13.156 
3/20/2004 13:07:54 401 0.21 3/20/2004 13:08:43 450 ·13.191 
3/20/2004 13:07:55 402 0.21 3/20/2004 13:08:44 451 -13.2 
3/20/2004 13:07:56 403 0.211 3/20/2004 13:08:45 452 ·13.215 
3/20/2004 13:07:57 404 0.212 3/20/2004 13:08:46 453 -13.221 
3/20/2004 13:07:58 405 0.213 3/20/2004 13:08:47 454 -13.226 
3/20/2004 13:07:59 406 0.214 3/20/2004 13:08:48 455 -13.23 
3/20/2004 13:08:00 407 0.213 3/20/2004 13:08:49 456 -13.231 
3/20/2004 13:08:01 408 0.21 3/20/2004 13:08:50 457 -13.231 
3/20/2004 13:08:02 409 0.21 3/20/2004 13:08:51 458 -13.233 
3/20/2004 13:08:03 410 0.208 3/20/2004 13:08:52 459 -13.231 
3/20/2004 13:08:04 411 0.208 3/20/2004 13:08:53 460 -13.232 
3/20/2004 13:08:05 412 0.21 3/20/2004 13:08:54 461 -13.234 
3/20/2004 13:08:06 413 0.211 3/20/2004 13:08:55 462 -13.236 
3/20/2004 13:08:07 414 0.213 3/20/2004 13:08:56 463 -13.24 
3/20/2004 13:08:08 415 0.211 3/20/2004 13:08:57 464 -13.242 
3/20/2004 13:08:09 416 0.21 3/20/2004 13:08:58 465 -13.244 
3/20/2004 13:08:10 417 0.208 3/20/2004 13:08:59 466 -13.245 
3/20/2004 13:08:11 418 0.205 3/20/2004 13:09:00 467 -13.246 
3/20/2004 13:08:12 419 0.207 3/20/2004 13:09:01 468 ·13.246 
3/20/2004 13:08:13 420 0.211 3/2012004 13:09:02 469 -13.246 
3/20/2004 13:08:14 421 0.402 3/20/2004 13:09:03 470 -13.247 
3/20/2004 13:08:15 422 0.399 3/20/2004 13:09:04 471 -13.248 
3/20/2004 13:08:16 423 0.245 3/20/2004 13:09:05 472 -13.249 
3/20/2004 13:08:17 424 -0.072 3/20/2004 13:09:06 473 ·13.253 
3/20/2004 13:08:18 425 -0.75 3/20/2004 13:09:07 474 -13.254 
3/20/2004 13:08:19 426 ·1.416 3/20/2004 13:09:08 475 -13.254 
3/20/2004 13:08:20 427 ·2.07 3/20/2004 13:09:09 476 ·13.257 
3/20/2004 13:08:21 428 -2.676 3/20/2004 13:09:10 477 -13.259 
100 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:09:11. 478 -13.259 3/20/2004 13:10:00 527 -13.371 
3/20/2004 13:09:12 479 -13.259 3/20/2004 13:10:01 528 -13.371 
3/20/2004 13:09:13 480 -13.258 3/20/2004 13:10:02 529 -13.371 
3/20/2004 13:09:14 481 -13.253 3/20/2004 13:10:03 530 -13.371 
3/20/2004 13:09:15 482 -13.27 3/20/2004 13:10:04 531 -13.37 
3/20/2004 13:09:16 483 -13.277 3/20/2004 13:10:05 532 -13.369 
3/20/2004 13:09:17 484 -13.284 3/20/2004 13:10:06 533 -13.368 
3/20/2004 13:09:18 485 -13.293 3/20/2004 13:10:07 534 -13.368 
3/20/2004 13:09:19 486 -13.289 3/20/2004 13:10:08 535 -13.368 
3/20/2004 13:09:20 487 -13.294 3/20/2004 13:10:09 536 -13.367 
3/20/2004 13:09:21 488 -13.3 3/20/2004 13:10:10 537 -13.367 
3/20/2004 13:09:22 489 -13.305 3/20/2004 13:10:11 538 -13.367 
3/20/2004 13:09:23 490 -13.313 3/20/2004 13:10:12 539 -13.366 
3/20/2004 13:09:24 491 -13.317 3/20/2004 13:10:13 540 -13.367 
3/20/2004 13:09:25 492 -13.327 3/20/2004 13:10:14 541 -13.367 
3/20/2004 13:09:26 493 -13.337 3/20/2004 13:10:15 542 -13.367 
3/20/2004 13:09:27 494 -13.343 3/20/2004 13:10:16 543 -13.368 
3/20/2004 13:09:28 495 -13.353 3/20/2004 13:10:17 544 -13.368 
3/20/2004 13:09:29 496 -13.355 3/20/2004 13:10:18 545 -13.368 
3/20/2004 13:09:30 497 -13.36 
3/20/2004 13:09:31 498 -13.368 
3/20/2004 13:09:32 499 -13.367 
3/20/2004 13:09:33 500 -13.369 
3/20/2004 13:09:34 501 -13.367 
3/20/2004 13:09:35 502 -13.364 
3/20/2004 13:09:36 503 -13.367 
i 3/20/2004 13:09:37 504 -13.368 
3/20/2004 13:09:38 505 -13.369 
3/20/2004 13:09:39 506 -13.371 
3/20/2004 13:09:40 507 -13.372 
3/20/2004 13:09:41 508 -13.373 
'· 
3/20/2004 13:09:42 509 -13.374 ,.
3/20/2004 13:09:43 510 -13.375 
3/20/2004 13:09:44 511 -13.375 
3/20/2004 13:09:45 512 -13.374 
3/20/2004 13:09:46 513 -13.374 
3/20/2004 13:09:47 514 -13.373 
3/20/2004 13:09:48 515 -13.374 
3/20/2004 13:09:49 516 -13.375 
.-~ 3/20/2004 13:09:50 517 -13.374 
3/20/2004 13:09:51 518 -13.373 
3/20/2004 13:09:52 519 -13.372 
3/20/2004 13:09:53 520 -13.372 
3/20/2004 13:09:54 521 -13.371 
3/20/2004 13:09:55 522 -13.371 
3/20/2004 13:09:56 523 -13.37 
3/20/2004 13:09:57 524 -13.37 
3/20/2004 13:09:58 525 -13.37 
3/20/2004 13:09:59 526 -13.37 
101 
Test name: swc03_2 
In-Situ Inc. MiniTroll Std P 
Data gathered using Linear testing 
Time between data points: 1.0 Seconds. 
Number of data samples: 705 
Pressure head at reference: 42.393 Feet H20 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 10:50:05 0 0 3/20/2004 10:50:48 43 0.043 
3/20/2004 10:50:06 1 0.008 3/20/2004 10:50:49 44 0.042 
3/20/2004 10:50:07 2 0.01 3/20/2004 10:50:50 45 0.043 
3/20/2004 10:50:08 3 0.015 3/20/2004 10:50:51 46 -0.3 
3/20/2004 10:50:09 4 0.021 3/20/2004 10:50:52 47 -0.513 
3/20/2004 10:50:10 5 0.026 3/20/2004 10:50:53 48 -0.551 
3/20/2004 10:50:11 6 0.031 3/20/2004 10:50:54 49 -0.603 
3/20/2004 10:50:12 7 0.031 3/20/2004 10:50:55 50 -0.267 
3/20/2004 10:50:13 8 0.033 3/20/2004 10:50:56 51 -0.064 
3/20/2004 10:50:14 9 0.033 3/20/2004 10:50:57 52 -0.074 
3/20/2004 10:50:15 10 0.03 3/20/2004 10:50:58 53 -0.061 
3/20/2004 10:50:16 11 0.031 3/20/2004 10:50:59 54 -0.095 
3/20/2004 10:50:17 12 0.032 3/20/2004 10:51 :DO 55 -0.128 
3/20/2004 10:50:18 13 0.031 3/20/2004 10:51 :01 56 -0.122 
3/20/2004 10:50:19 14 0.033 3/20/2004 10:51 :02 57 -0.128 
3/20/2004 10:50:20 15 0.035 3/20/2004 10:51 :03 58 -0.132 
3/20/2004 10:50:21 16 0.035 3/20/2004 10:51 :04 59 -0.135 
3/20/2004 10:50:22 17 0.038 3/20/2004 10:51 :05 60 -0.137 
3/20/2004 10:50:23 18 0.039 3/20/2004 10:51 :06 61 -0.138 
3/20/2004 10:50:24 19 0.038 3/20/2004 10:51 :07 62 -0.146 
3/20/2004 10:50:25 20 0.038 3/20/2004 10:51:08 63 -0.172 
3/20/2004 10:50:26 21 0.036 3/20/2004 10:51 :09 64 -0.195 
3/20/2004 10:50:27 22 0.037 3/20/2004 10:51:10 65 -0.434 
3/20/2004 10:50:28 23 0.038 3/20/2004 10:51:11 66 -0.675 
3/20/2004 10:50:29 24 0.039 3/20/2004 10:51:12 67 -0.819 
3/20/2004 10:50:30 25 0.041 3/20/2004 10:51:13 68 -0.857 
' 
3/20/2004 10:50:31 26 0.039 3/20/2004 10:51 :14 69 -0.665 
3/20/2004 10:50:32 27 0.037 3/20/2004 10:51:15 70 -0.467 
3/20/2004 10:50:33 28 0.037 3/20/2004 10:51 :16 71 -0.366 
3/20/2004 10:50:34 29 0.035 3/20/2004 10:51:17 72 -0.371 
3/20/2004 10:50:35 30 0.038 3/20/2004 10:51:18 73 -0.388 
3/20/2004 10:50:36 31 0.038 3/20/2004 10:51:19 74 -0.431 
3/20/2004 10:50:37 32 0.038 3/20/2004 10:51 :20 75 -0.443 
3/20/2004 10:50:38 33 0.037 3/20/2004 10:51:21 76 -0.458 
3/20/2004 10:50:39 34 0.037 3/20/2004 10:51 :22 77 -0.477 
3/20/2004 10:50:40 35 0.037 3/20/2004 10:51:23 78 -0.469 
3/20/2004 10:50:41 36 0.035 3/20/2004 10:51 :24 79 -0.474 
3/20/2004 10:50:42 37 0.036 3/20/2004 10:51 :25 80 -0.482 
3/20/2004 10:50:43 38 0.036 3/20/2004 10:51 :26 81 -0.487 
3/20/2004 10:50:44 39 0.037 3/20/2004 10:51 :27 82 -0.492 
3/20/2004 10:50:45 40 0.039 3/20/2004 10:51 :28 83 -0.494 
3/20/2004 10:50:46 41 0.041 3/20/2004 10:51 :29 84 -0.495 
3/20/2004 10:50:47 42 0.041 3/20/2004 10:51:30 85 -0.504 
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3/20/2004 10:51:31 86 -0.514 3/20/2004 10:52:20 135 -0.015 
3/20/2004 10:51 :3:1 87 -0.578 3/20/2004 10:52:21 136 -0.058 
3/20/2004 10:51 :33 88 -0.71 3/20/2004 10:52:22 137 -0.08 
3/20/2004 10:51 :34 89 -0.922 3/20/2004 10:52:23 138 -0.097 
3/20/2004 10:51 :35 90 -1.281 3/20/2004 10:52:24 139 -0.113 
3/20/2004 10:51 :36 91 -1.764 3/20/2004 10:52:25 140 -0.125 
3/20/2004 10:51 :37 92 -2.348 3/20/2004 10:52:26 141 -0.135 
3/20/2004 10:51 :38 93 -3.294 3/20/2004 10:52:27 142 -0.148 
3/20/2004 10:51 :39 94 -4.52 3/20/2004 10:52:28 143 -0.158 
3/20/2004 10:51:40 95 -5.739 3/20/2004 10:52:29 144 -0.166 
3/20/2004 10:51:41 96 -6.826 3/20/2004 10:52:30 145 -0.173 
3/20/2004 10:51 :42 97 -7.553 3/20/2004 10:52:31 146 -0.176 
3/20/2004 10:51:43 98 -8.041 3/20/2004 10:52:32 147 -0.181 
3/20/2004 10:51 :44 99 -8.406 3/20/2004 10:52:33 148 -0.184 
3/20/2004 10:51 :45 100 -8.703 3/20/2004 10:52:34 149 -0.186 
3/20/2004 10:51 :46 101 -8.901 3/20/2004 10:52:35 150 -0.19 
3/20/2004 10:51:47 102 -8.945 3/20/2004 10:52:36 151 -0.192 
3/20/2004 10:51 :48 103 -8.939 3/20/2004 10:52:37 152 -0.193 
3/20/2004 10:51 :49 104 -8.971 3/20/2004 10:52:38 153 -0.195 
3/20/2004 10:51 :50 105 -8.974 3/20/2004 10:52:39 154 -0.197 
3/20/2004 10:51 :51 106 -8.683 3/20/2004 10:52:40 155 -0.198 
3/20/2004 10:51:52 107 -8.342 3/20/2004 10:52:41 156 -0.201 
3/20/2004 10:51 :53 108 -7.158 3/20/2004 10:52:42 157 -0.203 
3/20/2004 10:51 :54 109 -5.37 3/20/2004 10:52:43 158 -0.203 
3/20/2004 10:51 :55 110 -3.585 3/20/2004 10:52:44 159 -0.205 
3/20/2004 10:51 :56 111 -1.741 3/20/2004 10:52:45 160 -0.205 
3/20/2004 10:51:57 112 -0.729 3/20/2004 10:52:46 161 -0.205 
3/20/2004 10:51 :58 113 -0.358 3/20/2004 10:52:47 162 -0.205 
3/20/2004 10:51 :59 114 -0.24 3/20/2004 10:52:48 163 -0.204 
3/20/2004 10:52:00 115 -0.23 3/20/2004 10:52:49 164 -0.203 
3/20/2004 10:52:01 116 -0.226 3/20/2004 10:52:50 165 -0.203 
3/20/2004 10:52:02 117 -0.221 3/20/2004 10:52:51 166 -0.204 
3/20/2004 10:52:03 118 -0.221 3/20/2004 10:52:52 167 -0.204 
3/20/2004 10:52:04 119 -0.222 3/20/2004 10:52:53 168 -0.204 
3/20/2004 10:52:05 120 -0.223 3/20/2004 10:52:54 169 -0.204 
3/20/2004 10:52:06 121 -0.225 3/20/2004 10:52:55 170 -0.205 
3/20/2004 10:52:07 122 -0.222 3/20/2004 10:52:56 171 -0.206 
3/20/2004 10:52:08 123 -0.219 3/20/2004 10:52:57 172 -0.206 
3/20/2004 10:52:09 124 -0.217 3/20/2004 10:52:58 173 -0.207 
3/20/2004 10:52:10 125 -0.2 3/20/2004 10:52:59 174 -0.205 
3/20/2004 10:52:11 126 -0.137 3/20/2004 10:53:00 175 -0.204 
3/20/2004 10:52:12 127 -0.011 3/20/2004 10:53:01 176 -0.203 
3/20/2004 10:52:13 128 0.129 3/20/2004 10:53:02 177 -0.224 
3/20/2004 10:52:14 129 0.175 3/20/2004 10:53:03 178 -0.236 
3/20/2004 10:52:15 130 0.21 3/20/2004 10:53:04 179 -0.278 
3/20/2004 10:52:16 131 0.128 3/20/2004 10:53:05 180 -0.383 
3/20/2004 10:52:17 132 0.06 3/20/2004 10:53:06 181 -0.49 
3/20/2004 10:52:18 133 0.047 3/20/2004 10:53:07 182 -0.585 
3/20/2004 10:52:19 134 -0.008 3/20/2004 10:53:08 183 -0.633 
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3/20/2004 10:53:0~. 184 -0.607 3/20/2004 10:53:58 233 -0.198 
3/20/2004 10:53:10 185 -0.543 3/20/2004 10:53:59 234 -0.198 
3/20/2004 10:53:11 186 -0.488 3/20/2004 10:54:00 235 -0.198 
3/20/2004 10:53:12 187 -0.443 3/20/2004 10:54:01 236 -0.198 
3/20/2004 10:53:13 188 -0.402 3/20/2004 10:54:02 237 -0.198 
3/20/2004 10:53:14 189 -0.368 3/20/2004 10:54:03 238 -0.073 
3/20/2004 10:53:15 190 -0.34 3/20/2004 10:54:04 239 0.031 
3/20/2004 10:53:16 191 -0.318 3/20/2004 10:54:05 240 0.123 
3/20/2004 10:53:17 192 -0.299 3/20/2004 10:54:06 241 0.2 
3/20/2004 10:53:18 193 -0.283 3/20/2004 10:54:07 242 0.142 
3/20/2004 10:53:19 194 -0.269 3/20/2004 10:54:08 243 0.094 
3/20/2004 10:53:20 195 -0.258 3/20/2004 10:54:09 244 0.048 
3/20/2004 10:53:21 196 -0.249 3/20/2004 10:54:10 245.3 0.01 
3/20/2004 10:53:22 197 -0.241 3/20/2004 10:54:11 246 -0.023 
3/20/2004 10:53:23 198 -0.236 3/20/2004 10:54:12 247 -0.051 
3/20/2004 10:53:24 199 -0.232 3/20/2004 10:54:13 248 -0.074 
3/20/2004 10:53:25 200 -0.227 3/20/2004 10:54:14 249 -0.095 
3/20/2004 10:53:26 201 -0.223 3/20/2004 10:54:15 250 -0.113 
3/20/2004 10:53:27 202 -0.219 3/20/2004 10:54:16 251 -0.125 
3/20/2004 10:53:28 203 -0.215 3/20/2004 10:54:17 252 -0.135 
3/20/2004 10:53:29 204 -0.213 3/20/2004 10:54:18 253 -0.143 
3/20/2004 10:53:30 205 -0.212 3/20/2004 10:54:19 254 -0.149 
3/20/2004 10:53:31 206 -0.211 3/20/2004 10:54:20 255 -0.156 
3/20/2004 10:53:32 207 -0.21 3/20/2004 10:54:21 256 -0.164 
3/20/2004 10:53:33 208 -0.209 3/20/2004 10:54:22 257 -0.17 
3/20/2004 10:53:34 209 -0.208 3/20/2004 10:54:23 258 -0.174 
3/20/2004 10:53:35 210 -0.209 3/20/2004 10:54:24 259 -0.177 
3/20/2004 10:53:36 211 -0.208 3/20/2004 10:54:25 260 -0.18 
3/20/2004 10:53:37 212 -0.207 3/20/2004 10:54:26 261 -0.183 
3/20/2004 10:53:38 213 -0.206 3/20/2004 10:54:27 262 -0.184 
3/20/2004 10:53:39 214 -0.204 3/20/2004 10:54:28 263 -0.185 
3/20/2004 10:53:40 215 -0.204 3/20/2004 10:54:29 264 -0.185 
3/20/2004 10:53:41 216 -0.205 3/20/2004 10:54:30 265 -0.186 
3/20/2004 10:53:42 217 -0.205 3/20/2004 10:54:31 266 -0.188 
3/20/2004 10:53:43 218 -0.207 3/20/2004 10:54:32 267 -0.19 
3/20/2004 10:53:44 219 -0.207 3/20/2004 10:54:33 268 -0.192 
3/20/2004 10:53:45 220 -0.205 3/20/2004 10:54:34 269 -0.192 
3/20/2004 10:53:46 221 -0.204 3/20/2004 10:54:35 270 -0.194 
3/20/2004 10:53:47 222 -0.2 3/20/2004 10:54:36 271 -0.193 
3/20/2004 10:53:48 223 -0.2 3/20/2004 10:54:37 272 -0.194 
3/20/2004 10:53:49 224 -0.199 3/20/2004 10:54:38 273 -0.196 
3/20/2004 10:53:50 225 -0.201 3/20/2004 10:54:39 274 -0.196 
3/20/2004 10:53:51 226 -0.201 3/20/2004 10:54:40 275 -0.196 
3/20/2004 10:53:52 227 -0.201 3/20/2004 10:54:41 276 -0.196 
3/20/2004 10:53:53 228 -0.201 3/20/2004 10:54:42 277 -0.195 
3/20/2004 10:53:54 229 -0.199 3/20/2004 10:54:43 278 -0.195 
3/20/2004 10:53:55 230 -0.199 3/20/2004 10:54:44 279 -0.196 
3/20/2004 10:53:56 231 -0.198 3/20/2004 10:54:45 280 -0.196 
3/20/2004 10:53:57 232 -0.198 3/20/2004 10:54.46 281 -0.196 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 10:54:47 282 -0.196 3/20/2004 10:55:36 331 -0.557 
3/20/2004 10:54:48 283 -0.196 3/20/2004 10:55:37 332 -0.55 
3/20/2004 10:54:49 284 -0.197 3/20/2004 10:55:38 333 -0.543 
3/20/2004 10:54:50 285 -0.197 3/20/2004 10:55:39 334 -0.537 
3/20/2004 10:54:51 286 -0.197 3/20/2004 10:55:40 335 -0.533 
3/20/2004 10:54:52 287 -0.198 3/20/2004 10:55:41 336 -0.526 
3/20/2004 10:54:53 288 -0.199 3/20/2004 10:55:42 337 -0.522 
3/20/2004 10:54:54 289 -0.199 3/20/2004 10:55:43 338 -0.519 
3/20/2004 10:54:55 290 -0.197 3/20/2004 10:55:44 339 -0.516 
3/20/2004 10:54:56 291 -0.197 3/20/2004 10:55:45 340 -0.515 
3/20/2004 10:54:57 292 -0.197 3/20/2004 10:55:46 341 -0.512 
3/20/2004 10:54:58 293 -0.197 3/20/2004 10:55:47 342 -0.512 
3/20/2004 10:54:59 294 -0.197 3/20/2004 10:55:48 343 -0.511 
3/20/2004 10:55:00 295 -0.197 3/20/2004 10:55:49 344 -0.509 
3/20/2004 10:55:01 296 -0.196 3/20/2004 10:55:50 345 -0.51 
3/20/2004 10:55:02 297 -0.197 3/20/2004 10:55:51 346 -0.508 
3/20/2004 10:55:03 298 -0.197 3/20/2004 10:55:52 347 -0.509 
3/20/2004 10:55:04 299 -0.198 3/20/2004 10:55:53 348 -0.511 
3/20/2004 10:55:05 300 -0.199 3/20/2004 10:55:54 349 -0.511 
3/20/2004 10:55:06 301 -0.198 3/20/2004 10:55:55 350 -0.512 
3/20/2004 10:55:07 302 -0.199 3/20/2004 10:55:56 351 -0.512 
3/20/2004 10:55:08 303 -0.199 3/20/2004 10:55:57 352 -0.51 
3/20/2004 10:55:09 304 -0.2 3/20/2004 10:55:58 353 -0.508 
3/20/2004 10:55:10 305 -0.2 3/20/2004 10:55:59 354 -0.506 
3/20/2004 10:55:11 306 -0.199 3/20/2004 10:56:00 355 -0.504 
3/20/2004 10:55:12 307 -0.198 3/20/2004 10:56:01 356 -0.506 
3/20/2004 10:55:13 308 -0.197 3/20/2004 10:56:02 357 -0.507 
3/20/2004 10:55:14 309 -0.196 3/20/2004 10:56:03 358 -0.507 
3/20/2004 10:55:15 310 -0.197 3/20/2004 10:56:04 359 -0.508 
3/20/2004 10:55:16 311 -0.199 3/20/2004 10:56:05 360 -0.505 
3/20/2004 10:55:17 312 -0.2 3/20/2004 10:56:06 361 -0.503 
3/20/2004 10:55:18 313 -0.241 3/20/2004 10:56:07 362 -0.501 
3/20/2004 10:55:19 314 -0.28 3/20/2004 10:56:08 363 -0.5 ! 
3/20/2004 10:55:20 315 -0.37 3/20/2004 10:56:09 364 -0.501 
3/20/2004 10:55:21 316 -0.706 3/20/2004 10:56:10 365 -0.502 
;, 3/20/2004 10:55:22 317 -0.848 3/20/2004 10:56:11 366 -0.502 
~i 
' 3/20/2004 10:55:23 318 -0.981 3/20/2004 10:56:12 367 -0.502 " 3/20/2004 10:55:24 319 -1.047 3/20/2004 10:56:13 368 -0.501 f'. 
3/20/2004 10:55:25 320 -0.854 3/20/2004 
,. 
10:56:14 369 -0.501 fl 
't' 
3/20/2004 10:55:26 321 -0.805 3/20/2004 10:56:15 370 -0.501 u 
3/20/2004 10:55:27 322 -0.757 3/20/2004 10:56:16 371 -0.501 1: 
3/20/2004 10:55:28 323 -0.716 3/20/2004 10:56:17 372 -0.501 ii 
., 3/20/2004 10:55:29 324 -0.682 3/20/2004 10:56:18 373 -0.501 !! 3/20/2004 10:55:30 325 -0.654 3/20/2004 10:56:19 374 -0.503 :CJ J 
3/20/2004 10:55:31 326 -0.63 3/20/2004 10:56:20 375 -0.503 I;, 
3/20/2004 10:55:32 327 -0.61 3/20/2004 10:56:21 376 -0.505 Ji, i' 3/20/2004 10:55:33 328 -0.594 3/20/2004 10:56:22 377 -0.387 
·I 3/20/2004 10:55:34 329 -0.579 3/20/2004 10:56:23 378 -0.264 l 
3/20/2004 10:55:35 330 -0.568 3/20/2004 10:56:24 379 -0.148 !I 
',M 
)i 
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3/20/2004 10:56:25 380 -0.045 3/20/2004 10:57:14 429 -0.5 
3/20/2004 10:56:26 .. 381 -0.067 3/20/2004 10:57:15 430 -0.5 
3/20/2004 10:56:27 382 -0.092 3/20/2004 10:57:16 431 -0.501 
3/20/2004 10:56:28 383 -0.122 3/20/2004 10:57:17 432 -0.502 
3/20/2004 10:56:29 384 -0.2 3/20/2004 10:57:18 433 -0.502 
3/20/2004 10:56:30 385 -0.253 3/20/2004 10:57:19 434 -0.502 
3/20/2004 10:56:31 386 -0.314 3/20/2004 10:57:20 435 -0.502 
3/20/2004 10:56:32 387 -0.37 3/20/2004 10:57:21 436 -0.501 
3/20/2004 10:56:33 388 -0.369 3/20/2004 10:57:22 437 -0.502 
3/20/2004 10:56:34 389 -0.39 3/20/2004 10:57:23 438 -0.502 
3/20/2004 10:56:35 390 -0.408 3/20/2004 10:57:24 439 -0.503 
3/20/2004 10:56:36 391 -0.425 3/20/2004 10:57:25 440 -0.503 
3/20/2004 10:56:37 392 -0.439 3/20/2004 10:57:26 441 -0.502 
3/20/2004 10:56:38 393 -0.451 3/20/2004 10:57:27 442 -0.502 
3/20/2004 10:56:39 394 -0.458 3/20/2004 10:57:28 443 -0.501 
3/20/2004 10:56:40 395 -0.466 3/20/2004 10:57:29 444 -0.5 
3/20/2004 10:56:41 396 -0.474 3/20/2004 10:57:30 445 -0.499 
3/20/2004 10:56:42 397 -0.479 3/20/2004 10:57:31 446 -0.499 
3/20/2004 10:56:43 398 -0.486 3/20/2004 10:57:32 447 -0.498 
3/20/2004 10:56:44 399 -0.487 3/20/2004 10:57:33 448 -0.499 
3/20/2004 10:56:45 400 -0.486 3/20/2004 10:57:34 449 -0.499 
3/20/2004 10:56:46 401 -0.486 3/20/2004 10:57:35 450 -0.499 
3/20/2004 10:56:47 402 -0.488 3/20/2004 10:57:36 451 -0.5 
3/20/2004 10:56:48 403 -0.491 3/20/2004 10:57:37 452 -0.501 
3/20/2004 10:56:49 404 -0.493 3/20/2004 10:57:38 453 -0.505 
3/20/2004 10:56:50 405 -0.496 3/20/2004 10:57:39 454 -0.515 
3/20/2004 10:56:51 406 -0.496 3/20/2004 10:57:40 455 -0.503 
3/20/2004 10:56:52 407 -0.495 3/20/2004 10:57:41 456 -0.495 
3/20/2004 10:56:53 408 -0.497 3/20/2004 10:57:42 457 -0.549 
3/20/2004 10:56:54 409 -0.497 3/20/2004 10:57:43 458 -0.594 
3/20/2004 10:56:55 410 -0.497 3/20/2004 10:57:44 459 -0.75 
3/20/2004 10:56:56 411 -0.496 3/20/2004 10:57:45 460 -0.877 
3/20/2004 10:56:57 412 -0.495 3/20/2004 10:57:46 461 -0.918 
3/20/2004 10:56:58 413 -0.495 3/20/2004 10:57:47 462 -0.945 
3/20/2004 10:56:59 414 -0.497 3/20/2004 10:57:48 463 -0.87 
3/20/2004 10:57:00 415 -0.499 3/20/2004 10:57:49 464 -0.808 
3/20/2004 10:57:01 416 -0.499 3/20/2004 10:57:50 465 -0.758 
3/20/2004 10:57:02 417 -0.498 3/20/2004 10:57:51 466 -0.718 
3/20/2004 10:57:03 418 -0.496 3/20/2004 10:57:52 467 -0.683 
3/20/2004 10:57:04 419 -0.495 3/20/2004 10:57:53 468 -0.654 
3/20/2004 10:57:05 420 -0.495 3/20/2004 10:57:54 469 -0.63 
3/20/2004 10:57:06 421 -0.496 3/20/2004 10:57:55 470 -0.609 
3/20/2004 10:57:07 422 -0.496 3/20/2004 10:57:56 471 -0.593 
3/20/2004 10:57:08 423 -0.497 3/20/2004 10:57:57 472 -0.576 
3/20/2004 10:57:09 424 -0.499 3/20/2004 10:57:58 473 -0.563 
3/20/2004 10:57:10 425 -0.5 3/20/2004 10:57:59 474 -0.552 
3/20/2004 10:57:11 426 -0.5 3/20/2004 10:58:00 475 -0.543 
3/20/2004 10:57:12 427 -0.501 3/20/2004 10:58:01 476 -0.539 
3/20/2004 10:57:13 428 -0.5 3/20/2004 10:58:02 477 -0.533 
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3/20/2004 10:58:03 •. 478 -0.528 3/20/2004 10:58:52 527 -0.499 
3/20/2004 10:58:04 479 -0.525 3/20/2004 10:58:53 528 -0.499 
3/20/2004 10:58:05 480 -0.522 3/20/2004 10:58:54 529 -0.499 
3/20/2004 10:58:06 481 -0.521 3/20/2004 10:58:55 530 -0.499 
3/20/2004 10:58:07 482 -0.519 3/20/2004 10:58:56 531 -0.501 
3/20/2004 10:58:08 483 -0.518 3/20/2004 10:58:57 532 -0.5 
3/20/2004 10:58:09 484 -0.516 3/20/2004 10:58:58 533 -0.499 
3/20/2004 10:58:10 485 -0.514 3/20/2004 10:58:59 534 -0.496 
3/20/2004 10:58:11 486 -0.51 3/20/2004 10:59:00 535 -0.493 
3/20/2004 10:58:12 487 -0.506 3/20/2004 10:59:01 536 -0.684 
3/20/2004 10:58:13 488 -0.504 3/20/2004 10:59:02 537 -1.055 
3/20/2004 10:58:14 489 -0.502 3/20/2004 10:59:03 538 -1.735 
3/20/2004 10:58:15 490 -0.501 3/20/2004 10:59:04 539 -2.572 
3/20/2004 10:58:16 491 -0.502 3/20/2004 10:59:05 540 -3.426 
3/20/2004 10:58:17 492 -0.503 3/20/2004 10:59:06 541 -4.266 
3/20/2004 10:58:18 493 -0.505 3/20/2004 10:59:07 542 -5.016 
3/20/2004 10:58:19 494 -0.504 3/20/2004 10:59:08 543 -5.779 
3/20/2004 10:58:20 495 -0.502 3/20/2004 10:59:09 544 -6.515 
3/20/2004 10:58:21 496 -0.5 3/20/2004 10:59:10 545 -7.26 
3/20/2004 10:58:22 497 -0.499 3/20/2004 10:59:11 546 -7.814 
3/20/2004 10:58:23 498 -0.499 3/20/2004 10:59:12 547 -8.37 
3/20/2004 10:58:24 499 -0.497 3/20/2004 10:59:13 548 -8.745 
3/20/2004 10:58:25 500 -0.499 3/20/2004 10:59:14 549 -8.886 
3/20/2004 10:58:26 501 -0.497 3/20/2004 10:59:15 550 -9.014 
3/20/2004 10:58:27 502 -0.498 3/20/2004 10:59:16 551 -9.028 
3/20/2004 10:58:28 503 -0.499 3/20/2004 10:59:17 552 -9.033 
3/20/2004 10:58:29 504 -0.5 3/20/2004 10:59:18 553 -9.099 
3/20/2004 10:58:30 505 -0.502 3/20/2004 10:59:19 554 -9.16 
3/20/2004 10:58:31 506 -0.502 3/20/2004 10:59:20 555 -9.163 
3/20/2004 10:58:32 507 -0.501 3/20/2004 10:59:21 556 -9.174 
3/20/2004 10:58:33 508 -0.499 3/20/2004 10:59:22 557 -9.179 
3/20/2004 10:58:34 509 -0.499 3/20/2004 10:59:23 558 -9.177 
3/20/2004 10:58:35 510 -0.5 3/20/2004 10:59:24 559 -9.174 
3/20/2004 10:58:36 511 -0.502 3/20/2004 10:59:25 560 -9.175 
3/20/2004 10:58:37 512 -0.501 3/20/2004 10:59:26 561 -9.176 
3/20/2004 10:58:38 513 -0.5 3/20/2004 10:59:27 562 -9.183 
3/20/2004 10:58:39 514 -0.5 3/20/2004 10:59:28 563 -9.193 
3/20/2004 10:58:40 515 -0.499 3/20/2004 10:59:29 564 -9.196 
3/20/2004 10:58:41 516 -0.499 3/20/2004 10:59:30 565 -9.198 
3/20/2004 10:58:42 517 -0.499 3/20/2004 10:59:31 566 -9.194 
3/20/2004 10:58:43 518 -0.499 3/20/2004 10:59:32 567 -9.186 
3/20/2004 10:58:44 519 -0.499 3/20/2004 10:59:33 568 -9.182 
3/20/2004 10:58:45 520 -0.499 3/20/2004 10:59:34 569 -9.184 
3/20/2004 10:58:46 521 -0.499 3/20/2004 10:59:35 570 -9.187 
3/20/2004 10:58:47 522 -0.497 3/20/2004 10:59:36 571 -9.193 
3/20/2004 10:58:48 523 -0.499 3/20/2004 10:59:37 572 ·9.211 
3/20/2004 10:58:49 524 -0.5 3/20/2004 10:59:38 573 -9.216 
3/20/2004 10:58:50 525 -0.5 3/20/2004 10:59:39 574 -9.22 
3/20/2004 10:58:51 526 -0.501 3/20/2004 10:59:40 575 -9.223 
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3/20/2004 10:59:41 •. 576 -9,212 3/20/2004 11 :00:30 625 -9,228 
3/20/2004 10:59:42 577 -9.211 3/20/2004 11 :00:31 626 ·9.226 
3/20/2004 10:59:43 578 -9.211 3/20/2004 11 :00:32 627 -9.223 
3/20/2004 10:59:44 579 -9.206 3/20/2004 11 :00:33 628 -9,222 
3/20/2004 10:59:45 580 -9.212 3/20/2004 11 :00:34 629 -9.223 
3/20/2004 10:59:46 581 -9.22 3/20/2004 11 :00:35 630 -9.225 
3/20/2004 10:59:47 582 -9.229 3/20/2004 11 :00:36 631 -9,227 
3/20/2004 10:59:48 583 -9.239 3/20/2004 11 :00:37 632 -9,226 
3/20/2004 10:59:49 584 -9,247 3/20/2004 11:00:38 633 -9.223 
3/20/2004 10:59:50 585 -9.251 3/20/2004 11 :00:39 634 -9.225 
3/20/2004 10:59:51 586 -9.254 3/20/2004 11 :00:40 635 -9.226 
3/20/2004 10:59:52 587 -9.257 3/20/2004 11:00:41 636 -9.229 
3/20/2004 10:59:53 588 -9.255 3/20/2004 11 :00:42 637 -9.213 
3/20/2004 10:59:54 589 ·9.256 3/20/2004 11 :00:43 638 -9.193 
3/20/2004 10:59:55 590 -9.254 3/20/2004 11 :00:44 639 -9,174 
3/20/2004 10:59:56 591 -9.252 3/20/2004 11 :00:45 640 -9,156 
3/20/2004 10:59:57 592 -9.253 3/20/2004 11 :00:46 641 -9, 159 
3/20/2004 10:59:58 593 -9.257 3/20/2004 11 :00:47 642 -9.161 
3/20/2004 10:59:59 594 -9.259 3/20/2004 11 :00:48 643 -9, 161 
3/20/2004 11:00:00 595 -9,256 3/20/2004 11 :00:49 644 -9, 16 
3/20/2004 11 :00:01 596 -9.254 3/20/2004 11 :00:50 645 -9,156 
3/20/2004 11 :00:02 597 -9,252 3/20/2004 11 :00:51 646 -9, 156 
3/20/2004 11 :00:03 598 -9.248 3/20/2004 11 :00:52 647 -9.155 
3/20/2004 11 :00:04 599 -9.252 3/20/2004 11 :00:53 648 -9,154 
3/20/2004 11 :00:05 600 -9.251 3/20/2004 11 :00:54 649 -9,157 
3/20/2004 11:00:06 601 -9,246 3/20/2004 11 :00:55 650 -9, 153 
3/20/2004 11:00:07 602 -9.244 3/20/2004 11 :00:56 651 -9.154 
3/20/2004 11 :00:08 603 -9,244 3/20/2004 11 :00:57 652 -9, 156 
3/20/2004 11 :00:09 604 -9.242 3/20/2004 11 :00:58 653 ·9.155 
3/20/2004 11:00:10 605 -9.241 3/20/2004 11 :00:59 654 -9,166 
3/20/2004 11:00:11 606 -9.238 3/20/2004 11 :01 :00 655 -9.17 
3/20/2004 11:00:12 607 -9.232 3/20/2004 11 :01 :01 656 -9, 176 
3/20/2004 11:00:13 608 -9,23 3/20/2004 11 :01 :02 657 -9.182 
3/20/2004 11:00:14 609 -9,23 3/20/2004 11 :01 :03 658 -9.184 
3/20/2004 11:00:15 610 -9,229 3/20/2004 11 :01 :04 659 -9, 191 
3/20/2004 11 :00:16 611 ·9.227 3/20/2004 11:01:05 660 -9,195 
3/20/2004 11:00:17 612 -9.225 3/20/2004 11:01:06 661 -9.2 
3/20/2004 11 :00:18 613 -9.224 3/20/2004 11 :01 :07 662 -9.201 
3/20/2004 11:00:19 614 -9,224 3/20/2004 11 :01 :08 663 -9.204 
3/20/2004 11 :00:20 615 -9.224 3/20/2004 11 :01 :09 664 -9.207 
3/20/2004 11 :00:21 616 -9.227 3/20/2004 11:01:10 665 -9.21 
3/20/2004 11 :00:22 617 -9.228 3/20/2004 11:01:11 666 -9.212 
3/20/2004 11 :00:23 618 -9.229 3/20/2004 11:01:12 667 -9,215 
3/20/2004 11:00:24 619 -9,235 3/20/2004 11:01:13 668 -9,224 
3/20/2004 11 :00:25 620 -9.232 3/20/2004 11:01:14 669 -9.228 
3/20/2004 11 :00:26 621 -9,229 3/20/2004 11:01:15 670 -9.234 
3/20/2004 11:00:27 622 -9.228 3/20/2004 11:01:16 671 -9.235 
3/20/2004 11 :00:28 623 -9,224 3/20/2004 11:01:17 672 -9,232 
3/20/2004 11 :00:29 624 -9.226 3/20/2004 11:01:18 673 -9.231 
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3/20/2004 11:01:19 674 
3/20/2004 11:01:20 675 
3/20/2004 11:01:21 676 
3/20/2004 11 :01 :22 677 
3/20/2004 11 :01 :23 678 
3/20/2004 11 :01 :24 679 
3/20/2004 11 :01 :25 680 
3/20/2004 11 :01 :26 681 
3/20/2004 11 :01 :27 682 
3/20/2004 11 :01 :28 683 
3/20/2004 11:01:29 684 
3/20/2004 11 :01 :30 685 
3/20/2004 11:01:31 686 
3/20/2004 11 :01 :32 687 
3/20/2004 11 :01 :33 688 
3/20/2004 11:01:34 689 
3/20/2004 11 :01 :35 690 
3/20/2004 11 :01 :36 691 
3/20/2004 11 :01 :37 692 
3/20/2004 11 :01 :38 693 
3/20/2004 11:01:39 694 
3/20/2004 11 :01 :40 695 
3/20/2004 11:01:41 696 
3/20/2004 11 :01 :42 697 
3/20/2004 11 :01 :43 698 
3/20/2004 11 :01 :44 699 
3/20/2004 11 :01 :45 700 
3/20/2004 11 :01 :46 701 
3/20/2004 11:01:47 702 
3/20/2004 11 :01 :48 703 
3/20/2004 11:01:49 704 
Feet H20 Date 
-9.232 
-9.234 
-9.236 
-9.238 
-9.24 
-9.24 
-9.241 
-9.241 
-9.241 
-9.241 
-9.24 
-9.241 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.24 
-9.241 
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i; 
I. 
!, 
~· 
Test name: swc03_3 
In-Situ Inc. MiniTroll Std P 
Data gathered using Linear testing 
Time between data points: 1.0 seconds 
Number of data samples: 431 
Pressure head at reference: 38.179 Feet H20 
Date Time ET sec Feet H20 Date Time ET (sec Feet H20 
3/20/2004 14:17:00 0 0 3/20/2004 14:17:43 43 8.719 
3/20/2004 14:17:01 1 0.183 3/20/2004 14:17:44 44 8.718 
3/20/2004 14:17:02 2 0.545 3/20/2004 14:17:45 45 8.718 
3/20/2004 14:17:03 3 0.918 3/20/2004 14:17:46 46 8.717 
3/20/2004 14:17:04 4 1.458 3/20/2004 14:17:47 47 8.715 
3/20/2004 14:17:05 5 2.144 3/20/2004 14:17:48 48 8.715 
3/20/2004 14:17:06 6 2.689 3/20/2004 14:17:49 49 8.715 
3/20/2004 14:17:07 7 3.238 3/20/2004 14:17:50 50 8.714 
3/20/2004 14:17:08 8 3.746 3/20/2004 14:17:51 51 8.715 
3/20/2004 14:17:09 9 4.02 3/20/2004 14:17:52 52 8.715 
3/20/2004 14:17:10 10 4.235 3/20/2004 14:17:53 53 8.715 
3/20/2004 14:17:11 11 4.429 3/20/2004 14:17:54 54 8.716 
3/20/2004 14:17:12 12 4.745 3/20/2004 14:17:55 55 8.716 
3/20/2004 14:17:13 13 5.328 3/20/2004 14:17:56 56 8.716 
3/20/2004 14:17:14 14 5.942 3/20/2004 14:17:57 57 8.717 
3/20/2004 14:17:15 15 6.793 3/20/2004 14:17:58 58 8.716 
3/20/2004 14:17:16 16 7.614 3/20/2004 14:17:59 59 8.716 
3/20/2004 14:17:17 17 8.166 3/20/2004 14:18:00 60 8.716 
3/20/2004 14:17:18 18 8.642 3/20/2004 14:18:01 61 8.716 
3/20/2004 14:17:19 19 8.713 3/20/2004 14:18:02 62 8.716 
3/20/2004 14:17:20 20 8.712 3/20/2004 14:18:03 63 8.717 
3/20/2004 14:17:21 21 8.709 3/20/2004 14:18:04 64 8.717 
3/20/2004 14:17:22 22 8.711 3/20/2004 14:18:05 65 8.716 
3/20/2004 14:17:23 23 8.709 3/20/2004 14:18:06 66 8.716 
3/20/2004 14:17:24 24 8.696 3/20/2004 14:18:07 67 8.716 
3/20/2004 14:17:25 25 8.686 3/20/2004 14:18:08 68 8.717 
3/20/2004 14:17:26 26 8.69 3/20/2004 14:18:09 69 8.718 
3/20/2004 14:17:27 27 8.93 3/20/2004 14:18:10 70 8.719 
3/20/2004 14:17:28 28 9.055 3/20/2004 14:18:11 71 8.719 
3/20/2004 14:17:29 29 9.159 3/20/2004 14:18:12 72 8.719 
3/20/2004 14:17:30 30 9.207 3/20/2004 14:18:13 73 8.719 
3/20/2004 14:17:31 31 9.033 3/20/2004 14:18:14 74 8.719 
3/20/2004 14:17:32 32 8.936 3/20/2004 14:18:15 75 8.719 
3/20/2004 14:17:33 33 8.857 3/20/2004 14:18:16 76 8.719 
3/20/2004 14:17:34 34 8.827 3/20/2004 14:18:17 77 8.72 
3/20/2004 14:17:35 35 8.777 3/20/2004 14:18:18 78 8.72 
3/20/2004 14:17:36 36 8.762 3/20/2004 14:18:19 79 8.72 
3/20/2004 14:17:37 37 8.748 3/20/2004 14:18:20 80 8.721 
3/20/2004 14:17:38 38 8.739 3/20/2004 14:18:21 81 8.722 
3/20/2004 14:17:39 39 8.732 3/20/2004 14:18:22 82 8.722 
3/20/2004 14:17:40 40 8.727 3/20/2004 14:18:23 83 8.723 
3/20/2004 14:17:41 41 8.722 3/20/2004 14:18:24 84 8.723 
3/20/2004 14:17:42 42 8.719 3/20/2004 14:18:25 85 8.722 
110 j 
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3/20/2004 14:18:2G. 86 8.722 3/20/2004 14:19:15 135 8.666 
3/20/2004 14:18:27 87 8.721 3/20/2004 14:19:16 136 8.668 
3/20/2004 14:18:28 88 8.721 3/20/2004 14:19:17 137 8.669 
3/20/2004 14:18:29 89 8.721 3/20/2004 14:19:18 138 8.67 
3/20/2004 14:18:30 90 8.721 3/20/2004 14:19:19 139 8.67 
3/20/2004 14:18:31 91 8.722 3/20/2004 14:19:20 140 8.669 
3/20/2004 14:18:32 92 8.722 3/20/2004 14:19:21 141 8.669 
3/20/2004 14:18:33 93 8.722 3/20/2004 14:19:22 142 8.669 
3/20/2004 14:18:34 94 8.722 3/20/2004 14:19:23 143 8.669 
3/20/2004 14:18:35 95 8.722 3/20/2004 14:19:24 144 8.671 
3/20/2004 14:18:36 96 8.722 3/20/2004 14:19:25 145 8.669 
3/20/2004 14:18:37 97 8.722 3/20/2004 14:19:26 146 8.669 
3/20/2004 14:18:38 98 8.722 3/20/2004 14:19:27 147 8.669 
3/20/2004 14:18:39 99 8.723 3/20/2004 14:19:28 148 8.669 
3/20/2004 14:18:40 100 8.723 3/20/2004 14:19:29 149 8.672 
3/20/2004 14:18:41 101 8.724 3/20/2004 14:19:30 150 8.672 
3/20/2004 14:18:42 102 8.725 3/20/2004 14:19:31 151 8.673 
3/20/2004 14:18:43 103 8.724 3/20/2004 14:19:32 152 8.673 
3/20/2004 14:18:44 104 8.723 3/20/2004 14:19:33 153 8.673 
3/20/2004 14:18:45 105 8.722 3/20/2004 14:19:34 154 8.673 
3/20/2004 14:18:46 106 8.722 3/20/2004 14:19:35 155 8.672 
3/20/2004 14:18:47 107 8.722 3/20/2004 14:19:36 156 8.672 
3/20/2004 14:18:48 108 8.721 3/20/2004 14:19:37 157 8.672 
3/20/2004 14:18:49 109 8.721 3/20/2004 14:19:38 158 8.672 
3/20/2004 14:18:50 110 8.723 3/20/2004 14:19:39 159 8.672 
3/20/2004 14:18:51 111 8.725 3/20/2004 14:19:40 160 8.672 
3/20/2004 14:18:52 112 8.712 3/20/2004 14:19:41 161 8.672 
3/20/2004 14:18:53 113 8.622 3/20/2004 14:19:42 162 8.673 
3/20/2004 14:18:54 114 8.561 3/20/2004 14:19:43 163 8.674 
3/20/2004 14:18:55 115 8.505 3/20/2004 14:19:44 164 8.674 
3/20/2004 14:18:56 116 8.524 3/20/2004 14:19:45 165 8.674 
3/20/2004 14:18:57 117 8.51 3/20/2004 14:19:46 166 8.789 
3/20/2004 14:18:58 118 8.442 3/20/2004 14:19:47 167 8.907 
3/20/2004 14:18:59 119 8.4 3/20/2004 14:19:48 168 8.976 
3/20/2004 14:19:00 120 8.322 3/20/2004 14:19:49 169 9.019 
3/20/2004 14:19:01 121 8.369 3/20/2004 14:19:50 170 8.937 
3/20/2004 14:19:02 122 8.452 3/20/2004 14:19:51 171 8.848 
3/20/2004 14:19:03 123 8.511 3/20/2004 14:19:52 172 8.791 
3/20/2004 14:19:04 124 8.553 3/20/2004 14:19:53 173 8.752 
3/20/2004 14:19:05 125 8.584 3/20/2004 14:19:54 174 8.735 
3/20/2004 14:19:06 126 8.607 3/20/2004 14:19:55 175 8.715 
3/20/2004 14:19:07 127 8.624 3/20/2004 14:19:56 176 8.711 
3/20/2004 14:19:08 128 8.637 3/20/2004 14:19:57 177 8.712 
3/20/2004 14:19:09 129 8.646 3/20/2004 14:19:58 178 8.697 
3/20/2004 14:19:10 130 8.653 3/20/2004 14:19:59 179 8.691 
3/20/2004 14:19:11 131 8.658 3/20/2004 14:20:00 180 8.686 
3/20/2004 14:19:12 132 8.661 3/20/2004 14:20:01 181 8.682 
3/20/2004 14:19:13 133 8.663 3/20/2004 14:20:02 182 8.682 
3/20/2004 14:19:14 134 8.665 3/20/2004 14:20:03 183 8.68 
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3/20/2004 14:20:04 •. 184 8.678 
3/20/2004 14:20:05 185 8.678 
3/20/2004 14:20:06 186 8.677 
3/20/2004 14:20:07 187 8.675 
3/20/2004 14:20:08 188 8.675 
3/20/2004 14:20:09 189 8.677 
3/20/2004 14:20:10 190 8.679 
3/20/2004 14:20:11 191 8.681 
3/20/2004 14:20:12 192 8.68 
3/20/2004 14:20:13 193 8.678 
3/20/2004 14:20:14 194 8.675 
3/20/2004 14:20:15 195 8.678 
3/20/2004 14:20:16 196 8.679 
3/20/2004 14:20:17 197 8.679 
3/20/2004 14:20:18 198 8.681 
3/20/2004 14:20:19 199 8.679 
3/20/2004 14:20:20 200 8.677 
3/20/2004 14:20:21 201 8.676 
3/20/2004 14:20:22 202 8.676 
3/20/2004 14:20:23 203 8.676 
3/20/2004 14:20:24 204 8.678 
3/20/2004 14:20:25 205 8.677 
3/20/2004 14:20:26 206 8.677 
3/20/2004 14:20:27 207 8.677 
3/20/2004 14:20:28 208 8.677 
3/20/2004 14:20:29 209 8.678 
3/20/2004 14:20:30 210 8.678 
3/20/2004 14:20:31 211 8.678 
3/20/2004 14:20:32 212 8.678 
3/20/2004 14:20:33 213 8.678 
3/20/2004 14:20:34 214 8.678 
3/20/2004 14:20:35 215 8.678 
3/20/2004 14:20:36 216 8.679 
3/20/2004 14:20:37 217 8.682 
3/20/2004 14:20:38 218 8.682 
3/20/2004 14:20:39 219 8.681 
3/20/2004 14:20:40 220 8.612 
3/20/2004 14:20:41 221 8.543 
3/20/2004 14:20:42 222 8.419 
I .. 3/20/2004 14:20:43 223 8.311 
3/20/2004 14:20:44 224 8.304 
3/20/2004 14:20:45 225 8.314 
3/20/2004 14:20:46 226 8.398 
3/20/2004 14:20:47 227 8.477 
3/20/2004 14:20:48 228 8.532 
3/20/2004 14:20:49 229 8.572 
3/20/2004 14:20:50 230 8.6 
3/20/2004 14:20:51 231 8.621 
3/20/2004 14:20:52 232 8.635 
Date Time 
3/20/2004 14:20:53 
3/20/2004 14:20:54 
3/20/2004 14:20:55 
3/20/2004 14:20:56 
3/20/2004 14:20:57 
3/20/2004 14:20:58 
3/20/2004 14:20:59 
3/20/2004 14:21:00 
3/20/2004 14:21 :01 
3/20/2004 14:21 :02 
3/20/2004 14:21 :03 
3/20/2004 14:21 :04 
3/20/2004 14:21 :05 
3/20/2004 14:21 :06 
3/20/2004 14:21:07 
3/20/2004 14:21 :08 
3/20/2004 14:21 :09 
3/20/2004 14:21:10 
3/20/2004 14:21:11 
3/20/2004 14:21 :12 
3/20/2004 14:21:13 
3/20/2004 14:21 :14 
3/20/2004 14:21:15 
3/20/2004 14:21:16 
3/20/2004 14:21 :17 
3/20/2004 14:21:18 
3/20/2004 14:21:19 
3/20/2004 14:21 :20 
3/20/2004 14:21 :21 
3/20/2004 14:21:22 
3/20/2004 14:21 :23 
3/20/2004 14:21 :24 
3/20/2004 14:21:25 
3/20/2004 14:21 :26 
3/20/2004 14:21 :27 
3/20/2004 14:21:28 
3/20/2004 14:21:29 
3/20/2004 14:21 :30 
3/20/2004 14:21:31 
3/20/2004 14:21 :32 
3/20/2004 14:21:33 
3/20/2004 14:21 :34 
3/20/2004 14:21:35 
3/20/2004 14:21 :36 
3/20/2004 14:21 :37 
3/20/2004 14:21 :38 
3/20/2004 14:21 :39 
3/20/2004 14:21 :40 
3/20/2004 14:21:41 
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233 8.646 
234 8.654 
235 8.66 
236 8.664 
237 8.667 
238 8.668 
239 8.67 
240 8.672 
241 8.672 
242 8.673 
243 8.673 
244 8.673 
245 8.673 
246 8.673 
247 8.674 
248 8.675 
249 8.676 
250 8.676 
251 8.676 
252 8.676 
253 8.676 
254 8.676 
255 8.677 
256 8.677 
257 8.678 
258 8.678 
259 8.678 
260 8.677 
261 8.676 
262 8.779 
263 8.913 
264 8.954 
265 9.014 
266 8.952 
267 8.845 
268 8.825 
269 8.782 
270 8.753 
271 8.732 
272 8.717 
273 8.706 
274 8.698 
275 8.693 
276 8.688 
277 8.685 
278 8.683 
279 8.682 
280 8.682 
281 8.68 
' ... ,,. 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 14:21 :42 282 8.682 3/20/2004 14:22:31 331 8.678 
3/20/2004 14:21:43 283 8.682 3/20/2004 14:22:32 332 8.678 
3/20/2004 14:21 :44 284 8.681 3/20/2004 14:22:33 333 8.677 
3/20/2004 14:21 :45 285 8.681 3/20/2004 14:22:34 334 8.677 
3/20/2004 14:21 :46 286 8.678 3/20/2004 14:22:35 335 8.677 
3/20/2004 14:21:47 287 8.678 3/20/2004 14:22:36 336 8.677 
3/20/2004 14:21 :48 288 8.679 3/20/2004 14:22:37 337 8.677 
3/20/2004 14:21 :49 289 8.68 3/20/2004 14:22:38 338 8.678 
3/20/2004 14:21 :50 290 8.681 3/20/2004 14:22:39 339 8.678 
3/20/2004 14:21 :51 291 8.68 3/20/2004 14:22:40 340 8.679 
3/20/2004 14:21 :52 292 8.68 3/20/2004 14:22:41 341 8.678 
3/20/2004 14:21 :53 293 8.68 3/20/2004 14:22:42 342 8.678 
3/20/2004 14:21 :54 294 8.679 3/20/2004 14:22:43 343 8.705 
3/20/2004 14:21 :55 295 8.644 3/20/2004 14:22:44 344 8.817 
3/20/2004 14:21 :56 296 8.63 3/20/2004 14:22:45 345 9.072 
3/20/2004 14:21 :57 297 8.5 3/20/2004 14:22:46 346 9.127 
3/20/2004 14:21 :58 298 8.411 3/20/2004 14:22:47 347 9.102 
3/20/2004 14:21 :59 299 8.383 3/20/2004 14:22:48 348 9.028 
3/20/2004 14:22:00 300 8.351 3/20/2004 14:22:49 349 8.813 
3/20/2004 14:22:01 301 8.447 3/20/2004 14:22:50 350 8.81 
3/20/2004 14:22:02 302 8.514 3/20/2004 14:22:51 351 8.804 
3/20/2004 14:22:03 303 8.56 3/20/2004 14:22:52 352 8.642 
3/20/2004 14:22:04 304 8.594 3/20/2004 14:22:53 353 8.833 
3/20/2004 14:22:05 305 8.617 3/20/2004 14:22:54 354 9.319 
3/20/2004 14:22:06 306 8.634 3/20/2004 14:22:55 355 9.604 
3/20/2004 14:22:07 307 8.647 3/20/2004 14:22:56 356 9.989 
3/20/2004 14:22:08 308 8.655 3/20/2004 14:22:57 357 10.035 
3/20/2004 14:22:09 309 8.662 3/20/2004 14:22:58 358 9.755 
3/20/2004 14:22:10 310 8.667 3/20/2004 14:22:59 359 9.64 
3/20/2004 14:22:11 311 8.67 3/20/2004 14:23:00 360 9.412 
3/20/2004 14:22:12 312 8.673 3/20/2004 14:23:01 361 9.014 
3/20/2004 14:22:13 313 8.674 3/20/2004 14:23:02 362 8.465 
3/20/2004 14:22:14 314 8.675 3/20/2004 14:23:03 363 7.712 
3/20/2004 14:22:15 315 8.676 3/20/2004 14:23:04 364 6.793 
3/20/2004 14:22:16 316 8.676 3/20/2004 14:23:05 365 5.758 
3/20/2004 14:22:17 317 8.677 3/20/2004 14:23:06 366 4.57 
3/20/2004 14:22:18 318 8.677 3/20/2004 14:23:07 367 3.315 
3/20/2004 14:22:19 319 8.677 3/20/2004 14:23:08 368 2.026 
3/20/2004 14:22:20 320 8.679 3/20/2004 14:23:09 369 0.691 
3/20/2004 14:22:21 321 8.679 3/20/2004 14:23:10 370 -0.615 
3/20/2004 14:22:22 322 8.68 3/20/2004 14:23:11 371 -1.915 
3/20/2004 14:22:23 323 8.68 3/20/2004 14:23:12 372 -3.117 
3/20/2004 14:22:24 324 8.68 3/20/2004 14:23:13 373 -4.009 
3/20/2004 14:22:25 325 8.68 3/20/2004 14:23:14 374 -4.615 
3/20/2004 14:22:26 326 8.68 3/20/2004 14:23:15 375 -4.86 
3/20/2004 14:22:27 327 8.679 3/20/2004 14:23:16 376 -4.871 
3/20/2004 14:22:28 328 8.678 3/20/2004 14:23:17 377 -4.87 
3/20/2004 14:22:29 329 8.678 3/20/2004 14:23:18 378 -4.865 
3/20/2004 14:22:30 330 8.678 3/20/2004 14:23:19 379 -4.864 
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3/20/2004 14:23:2!'.) 380 -4,869 3/20/2004 14:24:09 429 -4.911 
3/20/2004 14:23:21 381 -4.872 3/20/2004 14:24:10 430 -4,911 
3/20/2004 14:23:22 382 -4,875 
3/20/2004 14:23:23 383 -4.873 
3/20/2004 14:23:24 384 -4,864 
3/20/2004 14:23:25 385 -4,861 
3/20/2004 14:23:26 386 -4,857 
3/20/2004 14:23:27 387 -4.855 
3/20/2004 14:23:28 388 -4,857 
3/20/2004 14:23:29 389 -4,859 
3/20/2004 14:23:30 390 -4.865 
3/20/2004 14:23:31 391 -4,865 
3/2012004 14:23:32 392 -4.872 
3/20/2004 14:23:33 393 -4.883 
3/20/2004 14:23:34 394 -4.891 
3/20/2004 14:23:35 395 -4.901 
3/20/2004 14:23:36 396 -4.899 
3/20/2004 14:23:37 397 -4.895 
3/20/2004 14:23:38 398 -4.896 
3/2012004 14:23:39 399 -4.894 
3/20/2004 14:23:40 400 -4.898 
3/20/2004 14:23:41 401 -4.9 
3/20/2004 14:23:42 402 -4.895 
3/2012004 14:23:43 403 -4,897 
3/20/2004 14:23:44 404 -4.899 
3/20/2004 14:23:45 405 -4,9 
3120/2004 14:23:46 406 -4.906 
3/2012004 14:23:47 407 -4,911 
3/20/2004 14:23:48 408 -4.912 
3/20/2004 14:23:49 409 -4,916 
3/2012004 14:23:50 410 -4.918 
3/20/2004 14:23:51 411 -4,917 
' 3/20/2004 14:23:52 412 -4.917 
3/20/2004 14:23:53 413 -4,918 
3120/2004 14:23:54 414 -4.914 
I 3/20/2004 14:23:55 415 -4,914 i 
i 3/2012004 14:23:56 416 -4.914 
3/20/2004 14:23:57 417 -4,914 
3/20/2004 14:23:58 418 -4.914 
3/20/2004 14:23:59 419 -4.914 
3/2012004 14:24:00 420 -4.914 
}: 3/20/2004 14:24:01 421 -4.913 
' 
' 
3/2012004 14:24:02 422 -4.913 
3/20/2004 14:24:03 423 -4.912 
3/20/2004 14:24:04 424 -4,912 
3/20/2004 14:24:05 425 -4.911 
3/2012004 14:24:06 426 -4,911 
3/20/2004 14:24:07 427 -4.911 
3/20/2004 14:24:08 428 -4,911 
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Test name: pp03_ 1 
In-Situ Inc. MiniTrollJ,ld P 
Data gathered using Linear testing 
Time between data points: 1.0 seconds 
Number of data samples: 1256 
Pressure head at reference:33.202 Feet H20 
Date Time ET sec Feet H20 Date Time ET (sec Feet H20 
3/20/2004 11:56:19 0 0 3/20/2004 11 :57:02 43 0.002 
3/20/2004 11 :56:20 1 0.009 3/20/2004 11 :57:03 44 0.001 
3/20/2004 11:56:21 2 0.014 3/20/2004 11 :57:04 45 0.001 
3/20/2004 11 :56:22 3 0.018 3/20/2004 11 :57:05 46 0.002 
3/20/2004 11 :56:23 4 0.026 3/20/2004 11 :57:06 47 0.004 
3/20/2004 11:56:24 5 0.03 3/20/2004 11 :57:07 48 0.005 
3/20/2004 11 :56:25 6 0.031 3/20/2004 11 :57:08 49 0.006 
3/20/2004 11:56:26 7 0.032 3/20/2004 11:57:09 50 0.008 
3/20/2004 11 :56:27 8 0.032 3/20/2004 11:57:10 51 0.014 
3/20/2004 11 :56:28 9 0.033 3/20/2004 11:57:11 52 0.01 
3/20/2004 11 :56:29 10 0.034 3/20/2004 11:57:12 53 0.009 
3/20/2004 11 :56:30 11 0.035 3/20/2004 11:57:13 54 0.004 
3/20/2004 11 :56:31 12 0.035 3/20/2004 11 :57:14 55 -0.002 
3/20/2004 11 :56:32 13 0.032 3/20/2004 11:57:15 56 0.001 
3/20/2004 11 :56:33 14 0.026 3/20/2004 11:57:16 57 0.002 
3/20/2004 11 :56:34 15 0.021 3/20/2004 11 :57:17 58 0.003 
3/20/2004 11 :56:35 16 0.012 3/20/2004 11:57:18 59 0.005 
3/20/2004 11 :56:36 17 0.01 3/20/2004 11:57:19 60 0.006 
3/20/2004 11 :56:37 18 0.012 3/20/2004 11 :57:20 61 0.009 
3/20/2004 11:56:38 19 0.01 3/20/2004 11 :57:21 62 0.009 
3/20/2004 11 :56:39 20 0.015 3/20/2004 11 :57:22 63 0.01 
3/20/2004 11 :56:40 21 0.016 3/20/2004 11 :57:23 64 0.011 
3/20/2004 11:56:41 22 0.016 3/20/2004 11:57:24 65 0.012 
3/20/2004 11 :56:42 23 0.019 3/20/2004 11 :57:25 66 0.016 
3/20/2004 11 :56:43 24 0.02 3/20/2004 11 :57:26 67 0.019 
3/20/2004 11 :56:44 25 0.02 3/20/2004 11 :57:27 68 0.02 
3/20/2004 11 :56:45 26 0.02 3/20/2004 11 :57:28 69 0.022 
3/20/2004 11 :56:46 27 0.019 3/20/2004 11 :57:29 70 0.022 
3/20/2004 11:56:47 28 0.017 3/20/2004 11 :57:30 71 0.022 
3/20/2004 11 :56:48 29 0.018 3/20/2004 11:57:31 72 0.023 
3/20/2004 11 :56:49 30 0.014 3/20/2004 11 :57:32 73 0.024 
3/20/2004 11:56:50 31 0.013 3/20/2004 11 :57:33 74 0.025 
3/20/2004 11 :56:51 32 0.01 3/20/2004 11 :57:34 75 0.025 
3/20/2004 11 :56:52 33 0.001 3/20/2004 11 :57:35 76 0.025 
3/20/2004 11:56:53 34 0.002 3/20/2004 11 :57:36 77 0.025 
3/20/2004 11:56:54 35 0.002 3/20/2004 11 :57:37 78 0.026 
3/20/2004 11 :56:55 36 0.005 3/20/2004 11 :57:38 79 0.028 
3/20/2004 11 :56:56 37 0.01 3/20/2004 11 :57:39 BO 0.028 
3/20/2004 11 :56:57 38 0.01 3/20/2004 11 :57:40 81 0.03 
3/20/2004 11 :56:58 39 0.009 3/20/2004 11:57:41 82 0.033 
3/20/2004 11 :56:59 40 0.005 3/20/2004 11 :57:42 83 0.028 
3/20/2004 11 :57:00 41 0.004 3/20/2004 11 :57:43 84 0.026 
3/20/2004 11 :57:01 42 0.004 3/20/2004 11 :57:44 85 0.023 
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3/20/2004 11 :57:45 86 0.018 3/20/2004 11 :58:34 135 -0.01 
.. 
3/20/2004 11 :57:46 87 0.02 3/20/2004 11 :58:35 136 -0.012 
3/20/2004 11:57:47 88 0.022 3/20/2004 11:58:36 137 -0.014 
3/20/2004 11 :57:48 89 0.023 3/20/2004 11 :58:37 138 -0.016 
3/20/2004 11 :57:49 90 0.024 3/20/2004 11 :58:38 139 -0.017 
3/20/2004 11:57:50 91 0.025 3/20/2004 11 :58:39 140 -0.017 
3/20/2004 11 :57:51 92 0.024 3/20/2004 11 :58:40 141 -0.018 
3/20/2004 11 :57:52 93 0.022 3/20/2004 11:58:41 142 -0.017 
3/20/2004 11 :57:53 94 0.019 3/20/2004 11 :58:42 143 -0.011 
3/20/2004 11 :57:54 95 0.017 3/20/2004 11 :58:43 144 -0.009 
3/20/2004 11 :57:55 96 0.016 3/20/2004 11 :58:44 145 -0.009 
3/20/2004 11 :57:56 97 0.016 3/20/2004 11 :58:45 146 -0.012 
3/20/2004 11 :57:57 98 0.016 3/2012004 11 :58:46 147 -0.021 
3120/2004 11 :57:58 99 0.015 3/20/2004 11 :58:47 148 -0.025 
3/20/2004 11 :57:59 100 0.014 3/20/2004 11 :58:48 149 -0.027 
3/20/2004 11:58:00 101 0.012 3/20/2004 11 :58:49 150 -0.025 
3/20/2004 11 :58:01 102 0.009 3/20/2004 11 :58:50 151 -0.025 
3/20/2004 11 :58:02 103 0.009 3/20/2004 11 :58:51 152 -0.022 
3/20/2004 11 :58:03 104 0.007 3/20/2004 11 :58:52 153 -0.021 
3/20/2004 11 :58:04 105 0.006 3/20/2004 11 :58:53 154 -0.021 
3/20/2004 11 :58:05 106 0.006 3/20/2004 11 :58:54 155 -0.02 
3/20/2004 11 :58:06 107 0.005 3/20/2004 11 :58:55 156 -0.022 
3/20/2004 11 :58:07 108 0.005 3/20/2004 11:58:56 157 -0.024 
3/20/2004 11 :58:08 109 0.004 3/20/2004 11 :58:57 158 -0.025 
3/20/2004 11 :58:09 110 0.005 3/20/2004 11 :58:58 159 -0.029 
3/20/2004 11 :58:10 111 0.003 3/20/2004 11:58:59 160 -0.033 
3/20/2004 11:58:11 112 0.003 3/20/2004 11 :59:00 161 -0.035 
3/20/2004 11:58:12 113 0.002 3/20/2004 11 :59:01 162 -0.035 
3/20/2004 11:58:13 114 -0.001 3/20/2004 11 :59:02 163 -0.035 
3/20/2004 11 :58:14 115 -0.003 3/20/2004 11 :59:03 164 -0.035 
3/20/2004 11:58:15 116 -0.003 3/20/2004 11:59:04 165 -0.039 
3/20/2004 11 :58:16 117 -0.005 3/20/2004 11 :59:05 166 -0.04 
3/20/2004 11 :58:17 118 -0.003 3/20/2004 11 :59:06 167 -0.041 
3/20/2004 11:58:18 119 -0.001 3/20/2004 11 :59:07 168 -0.036 
3/20/2004 11:58:19 120 -0.003 3/20/2004 11 :59:08 169 -0.035 
3/20/2004 11:58:20 121 -0.003 3/20/2004 11:59:09 170 -0.034 
3/20/2004 11 :58:21 122 -0.005 3/20/2004 11 :59:10 171 -0.036 
3/20/2004 11 :58:22 123 -0.006 3/20/2004 11:59:11 172 -0.04 
3/20/2004 11:58:23 124 -0.006 3/20/2004 11:59:12 173 -0.038 
3/20/2004 11:58:24 125 -0.007 3/20/2004 11:59:13 174 -0.039 
3/20/2004 11 :58:25 126 -0.007 3/20/2004 11 :59:14 175 -0.039 
3/20/2004 11 :58:26 127 -0.007 3/20/2004 11 :59:15 176 -0.04 
3/20/2004 11 :58:27 128 -0.005 3/20/2004 11:59:16 177 -0.041 
3/20/2004 11 :58:28 129 -0.006 3/20/2004 11:59:17 178 -0.042 
3/20/2004 11 :58:29 130 -0.007 3/20/2004 11:59:18 179 -0.041 
3/20/2004 11 :58:30 131 -0.008 3/20/2004 11:59:19 180 -0.041 
3/20/2004 11:58:31 132 -0.009 3/20/2004 11 :59:20 181 -0.044 
3/20/2004 11 :58:32 133 -0.009 3/20/2004 11:59:21 182 -0.045 
3/20/2004 11:58:33 134 -0.01 3/20/2004 11 :59:22 183 -0.047 
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3/20/2004 11 :59:2~. 184 -0.047 3/20/2004 12:00:12 233 -0.06 
3/20/2004 11 :59:24 185 -0.046 3/20/2004 12:00:13 234 -0.059 
3/20/2004 11 :59:25 186 -0.047 3/20/2004 12:00:14 235 -0.06 
3/20/2004 11:59:26 187 -0.047 3/20/2004 12:00:15 236 -0.059 
3/20/2004 11 :59:27 188 -0.047 3/20/2004 12:00:16 237 -0.06 
3/20/2004 11 :59:28 189 -0.046 3/20/2004 12:00:17 238 -0.062 
3/20/2004 11 :59:29 190 -0.045 3/20/2004 12:00:18 239 -0.064 
3/20/2004 11 :59:30 191 -0.045 3/20/2004 12:00:19 240 -0.065 
3/20/2004 11:59:31 192 -0.046 3/20/2004 12:00:20 241 -0.067 
3/20/2004 11 :59:32 193 -0.046 3/20/2004 12:00:21 242 -0.069 
3/20/2004 11 :59:33 194 -0.046 3/20/2004 12:00:22 243 -0.07 
3/20/2004 11 :59:34 195 -0.046 3/20/2004 12:00:23 244 -0.072 
3/20/2004 11 :59:35 196 -0.046 3/20/2004 12:00:24 245 -0.073 
3/20/2004 11 :59:36 197 -0.046 3/20/2004 12:00:25 246 -0.072 
3/20/2004 11 :59:37 198 -0.048 3/20/2004 12:00:26 247 -0.072 
3/20/2004 11 :59:38 199 -0.05 3/20/2004 12:00:27 248 -0.072 
3/20/2004 11 :59:39 200 -0.05 3/20/2004 12:00:28 249 -0.073 
3/20/2004 11 :59:40 201 -0.05 3/20/2004 12:00:29 250 -0.075 
3/20/2004 11 :59:41 202 -0.049 3/20/2004 12:00:30 251 -0.076 
3/20/2004 11:59:42 203 -0.048 3/20/2004 12:00:31 252 -0.078 
3/20/2004 11 :59:43 204 -0.049 3/20/2004 12:00:32 253 -0.08 
3/20/2004 11 :59:44 205 -0.05 3/20/2004 12:00:33 254 -0.082 
3/20/2004 11 :59:45 206 -0.051 3/20/2004 12:00:34 255 -0.082 
3/20/2004 11 :59:46 207 -0.052 3/20/2004 12:00:35 256 -0.082 
3/20/2004 11:59:47 208 -0.054 3/20/2004 12:00:36 257 -0.085 
3/20/2004 11:59:48 209 -0.056 3/20/2004 12:00:37 258 -0.085 
3/20/2004 11 :59:49 210 -0.059 3/20/2004 12:00:38 259 -0.086 
3/20/2004 11 :59:50 211 -0.061 3/20/2004 12:00:39 260 -0.088 
3/20/2004 11 :59:51 212 -0.061 3/20/2004 12:00:40 261 -0.087 
3/20/2004 11 :59:52 213 -0.06 3/20/2004 12:00:41 262 -0.088 
3/20/2004 11 :59:53 214 -0.057 3/20/2004 12:00:42 263 -0.091 
3/20/2004 11 :59:54 215 -0.055 3/20/2004 12:00:43 264 -0.092 
3/20/2004 11 :59:55 216 -0.054 3/20/2004 12:00:44 265 -0.094 
3/20/2004 11:59:56 217 -0.054 3/20/2004 12:00:45 266 -0.099 
3/20/2004 11:59:57 218 -0.055 3/20/2004 12:00:46 267 -0.1 
3/20/2004 11 :59:58 219 -0.054 3/20/2004 12:00:47 268 -0.103 
3/20/2004 11 :59:59 220 -0.054 3/20/2004 12:00:48 269 -0.106 
3/20/2004 12:00:00 221 -0.053 3/20/2004 12:00:49 270 -0.107 
3/20/2004 12:00:01 222 -0.054 3/20/2004 12:00:50 271 -0.109 
3/20/2004 12:00:02 223 -0.055 3/20/2004 12:00:51 272 -0.109 
3/20/2004 12:00:03 224 -0.056 3/20/2004 12:00:52 273 -0.109 
3/20/2004 12:00:04 225 -0.057 3/20/2004 12:00:53 274 -0.11 
3/20/2004 12:00:05 226 -0.059 3/20/2004 12:00:54 275 -0.112 
3/20/2004 12:00:06 227 -0.06 3/20/2004 12:00:55 276 -0.118 
3/20/2004 12:00:07 228 -0.064 3/20/2004 12:00:56 277 -0.124 
3/20/2004 12:00:08 229 -0.065 3/20/2004 12:00:57 278 -0.127 
3/20/2004 12:00:09 230 -0.065 3/20/2004 12:00:58 279 -0.13 
3/20/2004 12:00:10 231 -0.064 3/20/2004 12:00:59 280 -0.129 
3/20/2004 12:00:11 232 -0.061 3/20/2004 12:01 :00 281 -0.131 
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3/20/2004 12:01 :01 282 -0.135 3/20/2004 12:01 :50 331 -0.109 
3/20/2004 12:01:02 283 -0.143 3/20/2004 12:01 :51 332 -0.113 
3/20/2004 12:01:03 284 -0.145 3/20/2004 12:01 :52 333 -0.116 
3/20/2004 12:01:04 285 -0.145 3/20/2004 12:01 :53 334 -0.116 
3/20/2004 12:01:05 286 -0.144 3/20/2004 12:01 :54 335 -0.116 
3/20/2004 12:01:06 287 -0.135 3/20/2004 12:01:55 336 -0.114 
3/20/2004 12:01 :07 288 -0.127 3/20/2004 12:01 :56 337 -0.112 
3/20/2004 12:01 :08 289 -0.119 3/20/2004 12:01 :57 338 -0.11 
3/20/2004 12:01 :09 290 -0.109 3/20/2004 12:01 :58 339 -0.108 
3/20/2004 12:01:10 291 -0.102 3/20/2004 12:01:59 340 -0.107 
3/20/2004 12:01:11 292 -0.102 3/20/2004 12:02:00 341 -0.107 
3/20/2004 12:01:12 293 -0.1 3/20/2004 12:02:01 342 -0.105 
3/20/2004 12:01:13 294 -0.101 3/20/2004 12:02:02 343 -0.104 
3/20/2004 12:01:14 295 -0.103 3120/2004 12:02:03 344 -0.104 
3/20/2004 12:01:15 296 -0.103 3/20/2004 12:02:04 345 -0.103 
3/20/2004 12:01:16 297 -0.105 3/20/2004 12:02:05 346 -0.103 
3/20/2004 12:01 :17 298 -0.105 3/20/2004 12:02:06 347 -0.102 
3/20/2004 12:01:18 299 -0.106 3/20/2004 12:02:07 348 -0.101 
3/20/2004 12:01:19 300 -0.108 3/20/2004 12:02:08 349 -0.1 
3/20/2004 12:01:20 301 -0.107 3/20/2004 12:02:09 350 -0.098 
3/20/2004 12:01 :21 302 -0.108 3/20/2004 12:02:10 351 -0.097 
3/20/2004 12:01 :22 303 -0.109 3/20/2004 12:02:11 352 -0.096 
3/20/2004 12:01 :23 304 -0.106 3/20/2004 12:02:12 353 -0.095 
3/20/2004 12:01:24 305 -0.106 3/20/2004 12:02:13 354 -0.094 
3/20/2004 12:01:25 306 -0.106 3/20/2004 12:02:14 355 -0.092 
3/20/2004 12:01:26 307 -0.105 3/20/2004 12:02:15 356 -0.092 
3/20/2004 12:01 :27 308 -0.105 3/20/2004 12:02:16 357 -0.091 
3/20/2004 12:01 :28 309 -0.104 3/20/2004 12:02:17 358 -0.091 
3/20/2004 12:01 :29 310 -0.103 3/20/2004 12:02:18 359 -0.09 
3/20/2004 12:01:30 311 -0.103 3/20/2004 12:02:19 360 -0.089 
3/20/2004 12:01:31 312 -0.102 3/20/2004 12:02:20 361 -0.088 
3/20/2004 12:01:32 313 -0.104 3/20/2004 12:02:21 362 -0.087 
3/20/2004 12:01 :33 314 -0.105 3/20/2004 12:02:22 363 -0.086 
3/20/2004 12:01 :34 315 -0.104 3/20/2004 12:02:23 364 -0.085 
3/20/2004 12:01:35 316 -0.102 3/20/2004 12:02:24 365 -0.084 
3/20/2004 12:01 :36 317 -0.1 3/20/2004 12:02:25 366 -0.083 
3/20/2004 12:01 :37 318 -0.1 3/20/2004 12:02:26 367 -0.081 
3/20/2004 12:01 :38 319 -0.1 3/20/2004 12:02:27 368 -0.08 
3/20/2004 12:01:39 320 -0.1 3/20/2004 12:02:28 369 -0.077 
3/20/2004 12:01:40 321 -0.1 3/20/2004 12:02:29 370 -0.075 
3/20/2004 12:01:41 322 -0.099 3/20/2004 12:02:30 371 -0.073 
3/20/2004 12:01 :42 323 -0.099 3/20/2004 12:02:31 372 -0.071 
3/20/2004 12:01:43 324 -0.099 3/20/2004 12:02:32 373 -0.069 
3/20/2004 12:01:44 325 -0.097 3/20/2004 12:02:33 374 -0.068 
3/20/2004 12:01 :45 326 -0.096 3/20/2004 12:02:34 375 -0.066 
i 
3/20/2004 12:01:46 327 -0.097 3/20/2004 12:02:35 376 -0.065 
3/20/2004 12:01 :47 328 -0.098 3/20/2004 12:02:36 377 -0.063 
3/20/2004 12:01 :48 329 -0.1 3/20/2004 12:02:37 378 -0.061 
3/20/2004 12:01 :49 330 -0.104 3/20/2004 12:02:38 379 -0.059 
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3/20/2004 12:02:39 380 -0.057 3/20/2004 12:03:28 429 -0.022 
3/20/2004 12:02:40 381 -0.055 3/20/2004 12:03:29 430 -0.022 
3/20/2004 12:02:41 382 -0.054 3/20/2004 12:03:30 431 -0.015 
3/20/2004 12:02:42 383 -0.052 3/20/2004 12:03:31 432 -0.007 
3/20/2004 12:02:43 384 -0.051 3/20/2004 12:03:32 433 0.001 
3/20/2004 12:02:44 385 -0.049 3/20/2004 12:03:33 434 0.01 
3/20/2004 12:02:45 386 -0.047 3/20/2004 12:03:34 435 0.035 
3/20/2004 12:02:46 387 -0.045 3/20/2004 12:03:35 436 0.23 
3/20/2004 12:02:47 388 -0.043 3/20/2004 12:03:36 437 0.472 
3/20/2004 12:02:48 389 -0.041 3/20/2004 12:03:37 438 0.716 
3/20/2004 12:02:49 390 -0.039 3/20/2004 12:03:38 439 1.085 
3/20/2004 12:02:50 391 -0.038 3/20/2004 12:03:39 440 1.342 
3/20/2004 12:02:51 392 -0.036 3/20/2004 12:03:40 441 1.57 
3/20/2004 12:02:52 393 -0.034 3/20/2004 12:03:41 442 1.925 
3/20/2004 12:02:53 394 -0.032 3/20/2004 12:03:42 443 2.256 
3/20/2004 12:02:54 395 -0.031 3/20/2004 12:03:43 444 2.528 
3/20/2004 12:02:55 396 -0.029 3/20/2004 12:03:44 445 2.971 
3/20/2004 12:02:56 397 -0.027 3/20/2004 12:03:45 446 3.309 
3/20/2004 12:02:57 398 -0.025 3/20/2004 12:03:46 447 3.656 
3/20/2004 12:02:58 399 -0.033 3/20/2004 12:03:47 448 4.132 
3/20/2004 12:02:59 400 -0.039 3/20/2004 12:03:48 449 4.372 
3/20/2004 12:03:00 401 -0.044 3/20/2004 12:03:49 450 4.704 
3/20/2004 12:03:01 402 -0.049 3/20/2004 12:03:50 451 5.262 
3/20/2004 12:03:02 403 -0.044 3/20/2004 12:03:51 452 5.643 
3/20/2004 12:03:03 404 -0.043 3/20/2004 12:03:52 453 6.132 
3/20/2004 12:03:04 405 -0.042 3/20/2004 12:03:53 454 6.499 
3/20/2004 12:03:05 406 -0.041 3/20/2004 12:03:54 455 6.505 
3/20/2004 12:03:06 407 -0.04 3/20/2004 12:03:55 456 6.551 
3/20/2004 12:03:07 408 -0.038 3/20/2004 12:03:56 457 6.545 
3/20/2004 12:03:08 409 -0.037 3/20/2004 12:03:57 458 6.544 
3/20/2004 12:03:09 410 -0.035 3/20/2004 12:03:58 459 6.543 
3/20/2004 12:03:10 411 -0.034 3/20/2004 12:03:59 460 6.548 
3/20/2004 12:03:11 412 -0.032 3/20/2004 12:04:00 461 6.54 
3/20/2004 12:03:12 413 -0.031 3/20/2004 12:04:01 462 6.533 
3/20/2004 12:03:13 414 -0.03 3/20/2004 12:04:02 463 6.543 
3/20/2004 12:03:14 415 -0.03 3/20/2004 12:04:03 464 6.549 
3/20/2004 12:03:15 416 -0.031 3/20/2004 12:04:04 465 6.541 
3/20/2004 12:03:16 417 -0.03 3/20/2004 12:04:05 466 6.522 
3/20/2004 12:03:17 418 -0.029 3/20/2004 12:04:06 467 6.489 
3/20/2004 12:03:18 419 -0.03 3/20/2004 12:04:07 468 6.475 
3/20/2004 12:03:19 420 -0.029 3/20/2004 12:04:08 469 6.493 
3/20/2004 12:03:20 421 -0.029 3/20/2004 12:04:09 470 6.52 
3/20/2004 12:03:21 422 -0.029 3/20/2004 12:04:10 471 6.54 
3/20/2004 12:03:22 423 -0.025 3/20/2004 12:04:11 472 6.547 
3/20/2004 12:03:23 424 -0.026 3/20/2004 12:04:12 473 6.538 
3/20/2004 12:03:24 425 -0.025 3/20/2004 12:04:13 474 6.531 
3/20/2004 12:03:25 426 -0.024 3/20/2004 12:04:14 475 6.527 
3/20/2004 12:03:26 427 -0.025 3/20/2004 12:04:15 476 6.521 
3/20/2004 12:03:27 428 -0.023 3/20/2004 12:04:16 477 6.516 
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3/20/2004 12:04:17 •• 478 6.512 3/20/2004 12:05:06 527 6.378 
3/20/2004 12:04:18 479 6.507 3/20/2004 12:05:07 528 6.377 
3/20/2004 12:04:19 480 6.504 3/20/2004 12:05:08 529 6.376 
3/20/2004 12:04:20 481 6.5 3/20/2004 12:05:09 530 6.374 
3/20/2004 12:04:21 482 6.496 3/20/2004 12:05:10 531 6.372 
3/20/2004 12:04:22 483 6.492 3/20/2004 12:05:11 532 6.371 
3/20/2004 12:04:23 484 6.484 3/20/2004 12:05:12 533 6.37 
3/20/2004 12:04:24 485 6.481 3/20/2004 12:05:13 534 6.368 
3/20/2004 12:04:25 486 6.476 3/20/2004 12:05:14 535 6.367 
3/20/2004 12:04:26 487 6.469 3/20/2004 12:05:15 536 6.366 
3/20/2004 12:04:27 488 6.467 3/20/2004 12:05:16 537 6.364 
3/20/2004 12:04:28 489 6.461 3/20/2004 12:05:17 538 6.365 
3/20/2004 12:04:29 490 6.459 3/20/2004 12:05:18 539 6.364 
3/20/2004 12:04:30 491 6.458 3/20/2004 12:05:19 540 6.364 
3/20/2004 12:04:31 492 6.456 3/20/2004 12:05:20 541 6.363 
3/20/2004 12:04:32 493 6.454 3/20/2004 12:05:21 542 6.361 
3/20/2004 12:04:33 494 6.452 3/20/2004 12:05:22 543 6.358 
3/20/2004 12:04:34 495 6.449 3/20/2004 12:05:23 544 6.356 
3/20/2004 12:04:35 496 6.445 3/20/2004 12:05:24 545 6.354 
3/20/2004 12:04:36 497 6.442 3/20/2004 12:05:25 546 6.351 
3/20/2004 12:04:37 498 6.439 3/20/2004 12:05:26 547 6.349 
3/20/2004 12:04:38 499 6.435 3/20/2004 12:05:27 548 6.348 
3/20/2004 12:04:39 500 6.432 3/20/2004 12:05:28 549 6.347 
3/20/2004 12:04:40 501 6.43 3/20/2004 12:05:29 550 6.348 
3/20/2004 12:04:41 502 6.427 3/20/2004 12:05:30 551 6.347 
3/20/2004 12:04:42 503 6.424 3/20/2004 12:05:31 552 6.347 
3/20/2004 12:04:43 504 6.42 3/20/2004 12:05:32 553 6.346 
3/20/2004 12:04:44 505 6.416 3/20/2004 12:05:33 554 6.344 
3/20/2004 12:04:45 506 6.412 3/20/2004 12:05:34 555 6.343 
3/20/2004 12:04:46 507 6.411 3/20/2004 12:05:35 556 6.342 
3/20/2004 12:04:47 508 6.409 3/20/2004 12:05:36 557 6.342 
3/20/2004 12:04:48 509 6.409 3/20/2004 12:05:37 558 6.341 
3/20/2004 12:04:49 510 6.407 3/20/2004 12:05:38 559 6.341 
3/20/2004 12:04:50 511 6.404 3/20/2004 12:05:39 560 6.339 
3/20/2004 12:04:51 512 6.403 3/20/2004 12:05:40 561 6.337 
3/20/2004 12:04:52 513 6.401 3/20/2004 12:05:41 562 6.336 
3/20/2004 12:04:53 514 6.399 3/20/2004 12:05:42 563 6.335 
3/20/2004 12:04:54 515 6.397 3/20/2004 12:05:43 564 6.334 
j 3/20/2004 12:04:55 516 6.395 3/20/2004 12:05:44 565 6.333 
' 1 ,, 3/20/2004 12:04:56 517 6.394 3/20/2004 12:05:45 566 6.333 
'"; 
..... 3/20/2004 12:04:57 518 6.392 3/20/2004 12:05:46 567 6.331 
1 3/20/2004 12:04:58 519 6.391 3/20/2004 12:05:47 568 6.331 
·f 3/20/2004 12:04:59 520 6.388 3/20/2004 12:05:48 569 6.33 
3/20/2004 12:05:00 521 6.386 3/20/2004 12:05:49 570 6.329 
3/20/2004 12:05:01 522 6.383 3/20/2004 12:05:50 571 6.329 
3/20/2004 12:05:02 523 6.38 3/20/2004 12:05:51 572 6.327 
3/20/2004 12:05:03 524 6.38 3/20/2004 12:05:52 573 6.326 
3/20/2004 12:05:04 525 6.379 3/20/2004 12:05:53 574 6.323 
3/20/2004 12:05:05 526 6.379 3/20/2004 12:05:54 575 6.321 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 12:05:5.!? 576 6.321 3/20/2004 12:06:44 625 6.295 
3/20/2004 12:05:56 577 6.32 3/20/2004 12:06:45 626 6.293 
3/20/2004 12:05:57 578 6.32 3/20/2004 12:06:46 627 6.292 
3/20/2004 12:05:58 579 6.325 3/20/2004 12:06:47 628 6.291 
3/20/2004 12:05:59 580 6.332 3/20/2004 12:06:48 629 6.289 
3/20/2004 12:06:00 581 6.35 3/20/2004 12:06:49 630 6.288 
3/20/2004 12:06:01 582 6.367 3/20/2004 12:06:50 631 6.285 
3/20/2004 12:06:02 583 6.527 3/20/2004 12:06:51 632 6.282 
3/20/2004 12:06:03 584 6.729 3/20/2004 12:06:52 633 6.279 
3/20/2004 12:06:04 585 6.876 3120/2004 12:06:53 634 6.276 
3/20/2004 12:06:05 586 6.946 3/20/2004 12:06:54 635 6.274 
3/20/2004 12:06:06 587 6.868 3/20/2004 12:06:55 636 6.274 
3/20/2004 12:06:07 588 6.756 3/20/2004 12:06:56 637 6.274 
3/20/2004 12:06:08 589 6.677 3/20/2004 12:06:57 638 6.273 
3/20/2004 12:06:09 590 6.665 3/20/2004 12:06:58 639 6.273 
3/20/2004 12:06:10 591 6.644 3/20/2004 12:06:59 640 6.272 
3/20/2004 12:06:11 592 6.61 3/20/2004 12:07:00 641 6.148 
3/20/2004 12:06:12 593 6.56 3/20/2004 12:07:01 642 6.031 
3/20/2004 12:06:13 594 6.529 3/20/2004 12:07:02 643 5.859 
3/20/2004 12:06:14 595 6.503 3/20/2004 12:07:03 644 5.738 
3/20/2004 12:06:15 596 6.459 3/20/2004 12:07:04 645 5.778 
3/20/2004 12:06:16 597 6.446 3/20/2004 12:07:05 646 5.753 
3/20/2004 12:06:17 598 6.428 3/20/2004 12:07:06 647 5.786 
3/20/2004 12:06:18 599 6.411 3/20/2004 12:07:07 648 5.846 
3/20/2004 12:06:19 600 6.41 3/20/2004 12:07:08 649 5.857 
3/20/2004 12:06:20 601 6.405 3/20/2004 12:07:09 650 5.628 
3/20/2004 12:06:21 602 6.393 3/20/2004 12:07:10 651 5.267 
3/20/2004 12:06:22 603 6.384 3/20/2004 12:07:11 652 4.791 
3/20/2004 12:06:23 604 6.376 3/20/2004 12:07:12 653 4.372 
3/20/2004 12:06:24 605 6.368 3/20/2004 12:07:13 654 4.372 
3/20/2004 12:06:25 606 6.361 3/20/2004 12:07:14 655 4.326 
3/20/2004 12:06:26 607 6.354 3/20/2004 12:07:15 656 4.551 
3/20/2004 12:06:27 608 6.346 3/20/2004 12:07:16 657 4.759 
3/20/2004 12:06:28 609 6.34 3/20/2004 12:07:17 658 4.86 
3/20/2004 12:06:29 610 6.333 3/20/2004 12:07:18 659 5.096 
3/20/2004 12:06:30 611 6.328 3/20/2004 12:07:19 660 5.128 
3/20/2004 12:06:31 612 6.326 3/20/2004 12:07:20 661 5.124 
3/20/2004 12:06:32 613 6.323 3/20/2004 12:07:21 662 5.114 
3/20/2004 12:06:33 614 6.321 3/20/2004 12:07:22 663 5.144 
3/20/2004 12:06:34 615 6.319 3/20/2004 12:07:23 664 5.137 
3/20/2004 12:06:35 616 6.298 3/20/2004 12:07:24 665 5.145 
3/20/2004 12:06:36 617 6.294 3/20/2004 12:07:25 666 5.159 
3/20/2004 12:06:37 618 6.29 3/20/2004 12:07:26 667 5.179 
3/20/2004 12:06:38 619 6.288 3/20/2004 12:07:27 668 5.173 
3/20/2004 12:06:39 620 6.302 3/20/2004 12:07:28 669 5.171 
3/20/2004 12:06:40 621 6.301 3/20/2004 12:07:29 670 5.17 
3/20/2004 12:06:41 622 6.3 3/20/2004 12:07:30 671 5.315 
3/20/2004 12:06:42 623 6.297 3/20/2004 12:07:31 672 5.644 
3/20/2004 12:06:43 624 6.297 3/20/2004 12:07:32 673 5.96 
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.... ·-1 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 12:07:33 674 6.281 3/20/2004 12:08:22 723 6.656 
3/20/2004 12:07:3,f 675 6.441 3/20/2004 12:08:23 724 6.638 
3/20/2004 12:07:35 676 6.451 3/20/2004 12:08:24 725 6.622 
3/20/2004 12:07:36 677 6.542 3/20/2004 12:08:25 726 6.608 
3/20/2004 12:07:37 678 6.732 3/20/2004 12:08:26 727 6.594 
3/20/2004 12:07:38 679 6.891 3/20/2004 12:08:27 728 6.581 
3/20/2004 12:07:39 680 6.82 3/20/2004 12:08:28 729 6.569 
3/20/2004 12:07:40 681 6.67 3/20/2004 12:08:29 730 6.557 
3/2012004 12:07:41 682 6.376 3/20/2004 12:08:30 731 6.546 
3/2012004 12:07:42 683 6.167 3/20/2004 12:08:31 732 6.536 
3/20/2004 12:07:43 684 6.061 3/20/2004 12:08:32 733 6.527 
3/20/2004 12:07:44 685 6.139 3120/2004 12:08:33 734 6.511 
3/20/2004 12:07:45 686 5.9 3/20/2004 12:08:34 735 6.495 
3/20/2004 12:07:46 687 5.223 3/20/2004 12:08:35 736 6.483 
3/20/2004 12:07:47 688 4.665 3/20/2004 12:08:36 737 6.476 
3/20/2004 12:07:48 689 3.923 3/20/2004 12:08:37 738 6.478 
3/20/2004 12:07:49 690 3.571 3/20/2004 12:08:38 739 6.48 
3/20/2004 12:07:50 691 3.668 3/20/2004 12:08:39 740 6.477 
3/20/2004 12:07:51 692 4.397 3/20/2004 12:08:40 741 6.47 
3/20/2004 12:07:52 693 5.109 3/20/2004 12:08:41 742 6.463 
3/20/2004 12:07:53 694 5.776 3/20/2004 12:08:42 743 6.457 
3/20/2004 12:07:54 695 6.383 3/20/2004 12:08:43 744 6.452 
3/20/2004 12:07:55 696 6.369 3/20/2004 12:08:44 745 6.448 
3/20/2004 12:07:56 697 6.373 3/20/2004 12:08:45 746 6.443 
3/20/2004 12:07:57 698 6.378 3/20/2004 12:08:46 747 6.439 
3/20/2004 12:07:58 699 6.381 3/20/2004 12:08:47 748 6.437 
3/20/2004 12:07:59 700 6.377 3/20/2004 12:08:48 749 6.433 
3/20/2004 12:08:00 701 6.386 3/20/2004 12:08:49 750 6.429 
3/20/2004 12:08:01 702 6.394 3/20/2004 12:08:50 751 6.427 
3/20/2004 12:08:02 703 6.403 3/20/2004 12:08:51 752 6.423 
3/20/2004 12:08:03 704 6.419 3/20/2004 12:08:52 753 6.421 
3/20/2004 12:08:04 705 6.432 3/20/2004 12:08:53 754 6.417 
3/20/2004 12:08:05 706 6.44 3/20/2004 12:08:54 755 6.419 
3/20/2004 12:08:06 707 6.449 3/20/2004 12:08:55 756 6.417 
3/20/2004 12:08:07 708 6.589 3/20/2004 12:08:56 757 6.445 
3/20/2004 12:08:08 709 6.763 3/20/2004 12:08:57 758 6.443 
3/20/2004 12:08:09 710 6.926 3/20/2004 12:08:58 759 6.441 
3/20/2004 12:08:10 711 7.086 3/20/2004 12:08:59 760 6.436 
3/20/2004 12:08:11 712 7.082 3/20/2004 12:09:00 761 6.403 
3/20/2004 12:08:12 713 7.017 3/20/2004 12:09:01 762 6.398 
3120/2004 12:08:13 714 6.959 3/2012004 12:09:02 763 6.391 
3/20/2004 12:08:14 715 6.891 3/20/2004 12:09:03 764 6.388 
3120/2004 12:08:15 716 6.844 3/20/2004 12:09:04 765 6.382 
3/20/2004 12:08:16 717 6.808 3/20/2004 12:09:05 766 6.38 
3120/2004 12:08:17 718 6.776 3/20/2004 12:09:06 767 6.381 
3120/2004 12:08:18 719 6.747 3120/2004 12:09:07 768 6.379 
3/20/2004 12:08:19 720 6.722 3/20/2004 12:09:08 769 6.386 
3/20/2004 12:08:20 721 6.698 3/20/2004 12:09:09 770 6.385 
3/20/2004 12:08:21 722 6.676 3120/2004 12:09:10 771 6.38 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/2012004 12:09:11. 772 6.382 3/2012004 12:10:00 821 6.327 
3120/2004 12:09:12 773 6.377 3/2012004 12:10:01 822 6.328 
3/2012004 12:09:13 774 6.374 3120/2004 12:10:02 823 6.329 
3120/2004 12:09:14 775 6.374 3/20/2004 12:10:03 824 6.329 
3/2012004 12:09:15 776 6.377 3/20/2004 12:10:04 825 6.33 
3/2012004 12:09:16 777 6.376 3/20/2004 12:10:05 826 6.331 
3/2012004 12:09:17 778 6.378 3/20/2004 12:10:06 827 6.332 
3/2012004 12:09:18 779 6.367 3/20/2004 12:10:07 828 6.332 
3/20/2004 12:09:19 780 6.359 3/2012004 12:10:08 829 6.334 
3/20/2004 12:09:20 781 6.315 3/2012004 12:10:09 830 6.334 
3/2012004 12:09:21 782 6.209 3/2012004 12:10:10 831 6.334 
3120/2004 12:09:22 783 6.025 3/20/2004 12:10:11 832 6.337 
3/20/2004 12:09:23 784 5.858 3/20/2004 12:10:12 833 6.346 
3/20/2004 12:09:24 785 5.753 3/2012004 12:10:13 834 6.354 
3120/2004 12:09:25 786 5.729 3/20/2004 12:10:14 835 6.36 
3/20/2004 12:09:26 787 5.812 3/20/2004 12:10:15 836 6.363 
3/20/2004 12:09:27 788 5.878 3/20/2004 12:10:16 837 6.358 
3/20/2004 12:09:28 789 5.942 3/20/2004 12:10:17 838 6.355 
3/2012004 12:09:29 790 5.99 3/20/2004 12:10:18 839 6.352 
3/20/2004 12:09:30 791 6.029 3120/2004 12:10:19 840 6.35 
3/20/2004 12:09:31 792 6.067 3120/2004 12:10:20 841 6.349 
3/2012004 12:09:32 793 6.095 3/20/2004 12:10:21 842 6.347 
3/20/2004 12:09:33 794 6.124 3/20/2004 12:10:22 843 6.345 
3120/2004 12:09:34 795 6.149 3/2012004 12:10:23 844 6.344 
3/20/2004 12:09:35 796 6.169 3/20/2004 12:10:24 845 6.342 
3120/2004 12:09:36 797 6.188 3/20/2004 12:10:25 846 6.341 
3/20/2004 12:09:37 798 6.204 3/2012004 12:10:26 847 6.341 
3/2012004 12:09:38 799 6.218 3/20/2004 12:10:27 848 6.34 
3/20/2004 12:09:39 800 6.232 3120/2004 12:10:28 849 6.34 
3/20/2004 12:09:40 801 6.243 3/2012004 12:10:29 850 6.339 
3/20/2004 12:09:41 802 6.253 3/20/2004 12:10:30 851 6.338 
312012004 12:09:42 803 6.261 3/2012004 12:10:31 852 6.337 
3/2012004 12:09:43 804 6.269 3/2012004 12:10:32 853 6.337 
3120/2004 12:09:44 805 6.276 3/2012004 12:10:33 854 6.337 
3/20/2004 12:09:45 806 6.282 3/2012004 12:10:34 855 6.337 
3/2012004 12:09:46 807 6.288 3/2012004 12:10:35 856 6.337 
3/20/2004 12:09:47 808 6.293 3/2012004 12:10:36 857 6.336 
3/2012004 12:09:48 809 6.298 3/2012004 12:10:37 858 6.335 
3/2012004 12:09:49 810 6.303 3/2012004 12:10:38 859 6.335 
3/20/2004 12:09:50 811 6.306 3/20/2004 12:10:39 860 6.335 
3/20/2004 12:09:51 812 6.308 3/2012004 12:10:40 861 6.335 
3/2012004 12:09:52 813 6.312 3/2012004 12:10:41 862 6.334 
3/20/2004 12:09:53 814 6.314 3/20/2004 12:10:42 863 6.334 
3/20/2004 12:09:54 815 6.316 3/20/2004 12:10:43 864 6.334 
3/20/2004 12:09:55 816 6.319 3/20/2004 12:10:44 865 6.333 
3/20/2004 12:09:56 817 6.321 3/20/2004 12:10:45 866 6.332 
3/20/2004 12:09:57 818 6.323 3/20/2004 12:10:46 867 6.332 
3/20/2004 12:09:58 819 6.325 3120/2004 12:10:47 868 6.331 
3/20/2004 12:09:59 820 6.326 3120/2004 12:10:48 869 6.331 
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I 
I_ 
Date 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
3/20/2004 
Time ET sec 
12:10:4~. 870 
12:10:50 871 
12:10:51 872 
12:10:52 873 
12:10:53 874 
12:10:54 875 
12:10:55 876 
12:10:56 877 
12:10:57 878 
12:10:58 879 
12:10:59 880 
12:11 :00 881 
12:11:01 882 
12:11:02 883 
12:11 :03 884 
12:11:04 885 
12:11 :05 886 
12:11:06 887 
12:11 :07 888 
12:11:08 889 
12:11:09 890 
12:11:10 891 
12:11:11 892 
12:11:12 893 
12:11:13 894 
12:11:14 895 
12:11:15 896 
12:11:16 897 
12:11:17 898 
12:11:18 899 
12:11 :19 900 
12:11:20 901 
12:11:21 902 
12:11:22 903 
12:11 :23 904 
12:11:24 905 
12:11 :25 906 
12:11:26 907 
12:11:27 908 
12:11:28 909 
12:11:29 910 
12:11:30 911 
12:11:31 912 
12:11 :32 913 
12:11:33 914 
12:11 :34 915 
12:11:35 916 
12:11:36 917 
12:11:37 918 
Feet H20 Date 
6.331 3/20/2004 
6.33 3/20/2004 
6.33 3/20/2004 
6.329 3/20/2004 
6.328 3/20/2004 
6.327 3/20/2004 
6.327 3/20/2004 
6.326 3/20/2004 
6.326 3/20/2004 
6.328 3/20/2004 
6.471 3/20/2004 
6.667 3/20/2004 
6.826 3/20/2004 
6.973 3/20/2004 
6.961 3/20/2004 
6.886 3/20/2004 
6.833 3/20/2004 
6.783 3/20/2004 
6.743 3/20/2004 
6.707 3/20/2004 
6.67 3/20/2004 
6.644 3/20/2004 
6.616 3/20/2004 
6.593 3/20/2004 
6.587 3/20/2004 
6.567 3/20/2004 
6.548 3/20/2004 
6.53 3/20/2004 
6.508 3/20/2004 
6.494 3/20/2004 
6.482 3/20/2004 
6.469 3/20/2004 
6.457 3/20/2004 
6.447 3/20/2004 
6.436 3/20/2004 
6.429 3/20/2004 
6.422 3/20/2004 
6.415 3/20/2004 
6.408 3/20/2004 
6.402 3/20/2004 
6.395 3/20/2004 
6.389 3/20/2004 
6.384 3/20/2004 
6.378 3/20/2004 
6.374 3/20/2004 
6.365 3/20/2004 
6.361 3/20/2004 
6.357 3/20/2004 
6.353 3/20/2004 
124 
Time ET sec Feet H20 
12:11:38 919 6.353 
12:11 :39 920 6.346 
12:11:40 921 6.342 
12:11:41 922 6.339 
12:11:42 923 6.337 
12:11 :43 924 6.338 
12:11:44 925 6.338 
12:11:45 926 6.335 
12:11:46 927 6.333 
12:11:47 928 6.331 
12:11 :48 929 6.328 
12:11:49 930 6.326 
12:11 :50 931 6.324 
12:11:51 932 6.322 
12:11:52 933 6.321 
12:11:53 934 6.318 
12:11:54 935 6.315 
12:11:55 936 6.311 
12:11:56 937 6.309 
12:11 :57 938 6.309 
12:11 :58 939 6.311 
12:11 :59 940 6.31 
12:12:00 941 6.312 
12:12:01 942 6.258 
12:12:02 943 6.059 
12:12:03 944 5.89 
12:12:04 945 5.739 
12:12:05 946 5.665 
12:12:06 947 5.754 
12:12:07 948 5.828 
12:12:08 949 5.892 
12:12:09 950 5.945 
12:12:10 951 5.988 
12:12:11 952 6.025 
12:12:12 953 6.055 
12:12:13 954 6.08 
12:12:14 955 6.104 
12:12:15 956 6.123 
12:12:16 957 6.14 
12:12:17 958 6.155 
12:12:18 959 6.167 
12:12:19 960 6.177 
12:12:20 961 6.187 
12:12:21 962 6.196 
12:12:22 963 6.203 
12:12:23 964 6.209 
12:12:24 965 6.215 
12:12:25 966 6.221 
12:12:26 967 6.227 
Date Time ET sec Feet H20 Date Time , ET sec FeetH20 
3/20/2004 12:12:27 •. 968 6,232 3/20/2004 12:13:16 1017 6,506 
3/20/2004 12:12:28 969 6.237 3/20/2004 12:13:17 1018 6.492 
3/20/2004 12:12:29 970 6.242 3/20/2004 12:13:18 1019 6.476 
3/20/2004 12:12:30 971 6.246 3/20/2004 12:13:19 1020 6.46 
3/20/2004 12:12:31 972 6.25 3/20/2004 12:13:20 1021 6.447 
3/20/2004 12:12:32 973 6.254 3/20/2004 12:13:21 1022 6.434 
3/20/2004 12:12:33 974 6.257 3/20/2004 12:13:22 1023 6.421 
3/20/2004 12:12:34 975 6.26 3/20/2004 12:13:23 1024 6.41 
3/20/2004 12:12:35 976 6.262 3/20/2004 12:13:24 1025 6.401 
3/20/2004 12:12:36 977 6.264 3/20/2004 12:13:25 1026 6.392 
3/20/2004 12:12:37 978 6.266 3/20/2004 12:13:26 1027 6,386 
3/20/2004 12:12:38 979 6.268 3/20/2004 12:13:27 1028 6.377 
3/20/2004 12:12:39 980 6.27 3/20/2004 12:13:28 1029 6.369 
3/20/2004 12:12:40 961 6.272 3/20/2004 12:13:29 1030 6,362 
3/20/2004 12:12:41 982 6,274 3/20/2004 12:13:30 1031 6,356 
3/20/2004 12:12:42 983 6.275 3/20/2004 12:13:31 1032 6.351 
3/20/2004 12:12:43 984 6.277 3/20/2004 12:13:32 1033 6.345 
3/20/2004 12:12:44 985 6.277 3/20/2004 12:13:33 1034 6.318 
3/20/2004 12:12:45 986 6.278 3/20/2004 12:13:34 1035 6.329 
3/20/2004 12:12:46 987 6.279 3/20/2004 12:13:35 1036 6,322 
3/20/2004 12:12:47 988 6.279 3/20/2004 12:13:36 1037 6,318 
3/20/2004 12:12:48 989 6.28 3/20/2004 12:13:37 1038 6.336 
3/20/2004 12:12:49 990 6.28 3/20/2004 12:13:38 1039 6,315 
3/20/2004 12:12:50 991 6.28 3/20/2004 12:13:39 1040 6,314 
3/20/2004 12:12:51 992 6.283 3/20/2004 12:13:40 1041 6,31 
3/20/2004 12:12:52 993 6.285 3/20/2004 12:13:41 1042 6,305 
3/20/2004 12:12:53 994 6.287 3/20/2004 12:13:42 1043 6.302 
3/20/2004 12:12:54 995 6.287 3/20/2004 12:13:43 1044 6.297 
3/20/2004 12:12:55 996 6.284 3/20/2004 12:13:44 1045 6,294 
3/20/2004 12:12:56 997 6.284 3/20/2004 12:13:45 1046 6.294 
3/20/2004 12:12:57 998 6.283 3/20/2004 12:13:46 1047 6,291 
3/20/2004 12:12:58 999 6,285 3/20/2004 12:13:47 1048 6.292 
3/20/2004 12:12:59 1000 6.286 3/20/2004 12:13:48 1049 6.29 
3/20/2004 12:13:00 1001 6.365 3/20/2004 12:13:49 1050 6.288 
3/20/2004 12:13:01 1002 6.579 3/20/2004 12:13:50 1051 6.29 
3/20/2004 12:13:02 1003 6.722 3/20/2004 12:13:51 1052 6.289 
3/20/2004 12:13:03 1004 6.822 3/20/2004 12:13:52 1053 6.29 
3/20/2004 12:13:04 1005 6,904 3/20/2004 12:13:53 1054 6,288 
3/20/2004 12:13:05 1006 6.826 3/20/2004 12:13:54 1055 6.284 
3/20/2004 12:13:06 1007 6.802 3/20/2004 12:13:55 1056 6.299 
3/20/2004 12:13:07 1008 6,808 3/20/2004 12:13:56 1057 6.296 
3/20/2004 12:13:08 1009 6.744 3/20/2004 12:13:57 1058 6,305 
3/20/2004 12:13:09 1010 6.701 3/20/2004 12:13:58 1059 6,301 
3/20/2004 12:13:10 1011 6.65 3/20/2004 12:13:59 1060 6.282 
3/20/2004 12:13:11 1012 6.616 3/20/2004 12:14:00 1061 6.182 
3/20/2004 12:13:12 1013 6,587 3/20/2004 12:14:01 1062 6,075 
3/20/2004 12:13:13 1014 6,553 3/20/2004 12:14:02 1063 5.907 
3/20/2004 12:13:14 1015 6.541 3/20/2004 12:14:03 1064 5,759 
3/20/2004 12:13:15 1016 6,524 3/20/2004 12:14:04 1065 5,731 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 12:14:05 1066 5.72 3/20/2004 12:14:54 1115 6.25 
3/20/2004 12:14:06 1067 5.797 3/20/2004 12:14:55 1116 6.251 
3/20/2004 12:14:07 1068 5.866 3/20/2004 12:14:56 1117 6.251 
3/20/2004 12:14:08 1069 5.926 3/20/2004 12:14:57 1118 6.25 
3/20/2004 12:14:09 1070 5.974 3/20/2004 12:14:58 1119 6.25 
3/20/2004 12:14:10 1071 6.016 3/20/2004 12:14:59 1120 6.249 
3/20/2004 12:14:11 1072 6.051 3/20/2004 12:15:00 1121 6.249 
3/20/2004 12:14:12 1073 6.078 3/20/2004 12:15:01 1122 6.249 
3/20/2004 12:14:13 1074 6.101 3/20/2004 12:15:02 1123 6.248 
3/20/2004 12:14:14 1075 6.121 3/20/2004 12:15:03 1124 6.247 
3/20/2004 12:14:15 1076 6.137 3/20/2004 12:15:04 1125 6.247 
3/20/2004 12:14:16 1077 6.151 3/20/2004 12:15:05 1126 6.243 
3/20/2004 12:14:17 1078 6.163 3/20/2004 12:15:06 1127 6.311 
3/20/2004 12:14:18 1079 6.174 3/20/2004 12:15:07 1128 6.412 
3/20/2004 12:14:19 1080 6.183 3/20/2004 12:15:08 1129 6.18 
3/20/2004 12:14:20 1081 6.192 3/20/2004 12:15:09 1130 5.673 
3/20/2004 12:14:21 1082 6.2 3/20/2004 12:15:10 1131 4.953 
3/20/2004 12:14:22 1083 6.208 3/20/2004 12:15:11 1132 4.005 
3/20/2004 12:14:23 1084 6.213 3/20/2004 12:15:12 1133 3.171 
3/20/2004 12:14:24 1085 6.218 3/20/2004 12:15:13 1134 2.31 
3/20/2004 12:14:25 1086 6.222 3/20/2004 12:15:14 1135 1.573 
3/20/2004 12:14:26 1087 6.227 3/20/2004 12:15:15 1136 1.101 
3/20/2004 12:14:27 1088 6.232 3/20/2004 12:15:16 1137 0.787 
3/20/2004 12:14:28 1089 6.235 3/20/2004 12:15:17 1138 0.632 
3/20/2004 12:14:29 1090 6.237 3/20/2004 12:15:18 1139 0.484 
3/20/2004 12:14:30 1091 6.238 3/20/2004 12:15:19 1140 0.267 
3/20/2004 12:14:31 1092 6.239 3/20/2004 12:15:20 1141 0.111 
3/20/2004 12:14:32 1093 6.241 3/20/2004 12:15:21 1142 0.097 
3/20/2004 12:14:33 1094 6.242 3/20/2004 12:15:22 1143 0.092 
3/20/2004 12:14:34 1095 6.242 3/20/2004 12:15:23 1144 0.081 
' 
3/20/2004 12:14:35 1096 6.242 3/20/2004 12:15:24 1145 0.066 
t: 3/20/2004 12:14:36 1097 6.242 3/20/2004 12:15:25 1146 0.06 
{ 3/20/2004 12:14:37 1098 6.242 3/20/2004 12:15:26 1147 0.051 , 
'•, 
3/20/2004 12:14:38 1099 6.243 3/20/2004 12:15:27 1148 0.05 
·:; 3/20/2004 12:14:39 1100 6.244 3/20/2004 12:15:28 1149 0.051 l 
! 3/20/2004 12:14:40 1101 6.245 3/20/2004 12:15:29 1150 0.048 
o! 3/20/2004 12:14:41 1102 6.246 3/20/2004 12:15:30 1151 0.047 ~ 3/20/2004 12:14:42 1103 6.246 3/20/2004 12:15:31 1152 0.047 
:{ 3/20/2004 12:14:43 1104 6.247 3/20/2004 12:15:32 1153 0.044 
:i 3/20/2004 12:14:44 1105 6.247 3/20/2004 12:15:33 1154 0.043 
'it 3/20/2004 12:14:45 1106 6.247 3/20/2004 12:15:34 1155 0.046 d 
'j_j 3/20/2004 12:14:46 1107 6.249 3/20/2004 12:15:35 1156 0.046 ., F,,, 3/20/2004 12:14:47 1108 6.249 3/20/2004 12:15:36 1157 0.048 L~ 
'' 3/20/2004 12:14:48 1109 6.249 3/20/2004 12:15:37 1158 0.047 [' 
i' ~.: 3/20/2004 12:14:49 1110 6.25 3/20/2004 12:15:38 1159 0.051 
r,' 3/20/2004 12:14:50 1111 6.25 3/20/2004 12:15:39 1160 0.053 ,. 
,. 3/20/2004 12:14:51 1112 6.249 3/20/2004 12:15:40 1161 0.059 L 3/20/2004 12:14:52 1113 6.249 3/20/2004 12:15:41 1162 0.065 
I 3/20/2004 12:14:53 1114 6.25 3/20/2004 12:15:42 1163 0.063 
. I 
' l 
i 
126 
~ 
I 
I 
I 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 12:15:43 1164 0.065 3/20/2004 12:16:32 1213 -0.027 
3/20/2004 12:15:44 1165 0.065 3/20/2004 12:16:33 1214 -0.02 
3/20/2004 12:15:45 1166 0.064 3/20/2004 12:16:34 1215 -0.013 
3/20/2004 12:15:46 1167 0.066 3/20/2004 12:16:35 1216 -0.006 
3/20/2004 12:15:47 1168 0.061 3/20/2004 12:16:36 1217 -0.01 
3/20/2004 12:15:48 1169 0.055 3/20/2004 12:16:37 1218 -0.017 
3/20/2004 12:15:49 1170 0.047 3/20/2004 12:16:38 1219 -0.024 
3/20/2004 12:15:50 1171 0.03 3/20/2004 12:16:39 1220 -0.025 
3/20/2004 12:15:51 1172 0.018 3/20/2004 12:16:40 1221 -0.026 
3/20/2004 12:15:52 1173 0.007 3/20/2004 12:16:41 1222 -0.02 
3/20/2004 12:15:53 1174 -0.017 3/20/2004 12:16:42 1223 -0.014 
3/20/2004 12:15:54 1175 -0.023 3/20/2004 12:16:43 1224 -0.011 
3/20/2004 12:15:55 1176 -0.028 3/20/2004 12:16:44 1225 -0.007 
3/20/2004 12:15:56 1177 -0.034 3/20/2004 12:16:45 1226 -0.008 
3/20/2004 12:15:57 1178 -0.027 3/20/2004 12:16:46 1227 -0.007 
3/20/2004 12:15:58 1179 -0.029 3/20/2004 12:16:47 1228 -0.007 
3/20/2004 12:15:59 1180 -0.027 3/20/2004 12:16:48 1229 -0.006 
3/20/2004 12:16:00 1181 -0.026 3/20/2004 12:16:49 1230 -0.006 
3/20/2004 12:16:01 1182 -0.029 3/20/2004 12:16:50 1231 -0.007 
3/20/2004 12:16:02 1183 -0.029 3/20/2004 12:16:51 1232 -0.007 
3/20/2004 12:16:03 1184 -0.032 3/20/2004 12:16:52 1233 -0.007 
3/20/2004 12:16:04 1185 -0.032 3/20/2004 12:16:53 1234 -0.007 
3/20/2004 12:16:05 1186 -0.027 3/2012004 12:16:54 1235 -0.006 
3/20/2004 12:16:06 1187 -0.032 3/20/2004 12:16:55 1236 -0.006 
3/20/2004 12:16:07 1188 -0.04 3/20/2004 12:16:56 1237 -0.006 
3/20/2004 12:16:08 1189 -0.054 3/20/2004 12:16:57 1238 -0.006 
3/20/2004 12:16:09 1190 -0.065 3/20/2004 12:16:58 1239 -0.006 
3/20/2004 12:16:10 1191 -0.062 3/20/2004 12:16:59 1240 -0.006 
3/20/2004 12:16:11 1192 -0.056 3/20/2004 12:17:00 1241 -0.005 
3/20/2004 12:16:12 1193 -0.042 3/20/2004 12:17:01 1242 -0.006 
3/20/2004 12:16:13 1194 -0.032 3/20/2004 12:17:02 1243 -0.007 
3/20/2004 12:16:14 1195 -0.021 3/20/2004 12:17:03 1244 -0.007 
3/20/2004 12:16:15 1196 -0.012 3/20/2004 12:17:04 1245 -0.008 
3/20/2004 12:16:16 1197 -0.003 3/20/2004 12:17:05 1246 -0.009 
3/20/2004 12:16:17 1198 0.005 3/20/2004 12:17:06 1247 -0.009 
3/20/2004 12:16:18 1199 0.006 3120/2004 12:17:07 1248 -0.009 
3/20/2004 12:16:19 1200 0.007 3/20/2004 12:17:08 1249 -0.009 
3/20/2004 12:16:20 1201 0.016 3/20/2004 12:17:09 1250 -0.009 
3/20/2004 12:16:21 1202 0 3/20/2004 12:17:10 1251 -0.01 
3/20/2004 12:16:22 1203 -0.013 3/20/2004 12:17:11 1252 -0.01 
3/20/2004 12:16:23 1204 -0.019 3/20/2004 12:17:12 1253 -0.01 
3/20/2004 12:16:24 1205 -0.03 3/20/2004 12:17:13 1254 -0.01 
3/20/2004 12:16:25 1206 -0.028 3/20/2004 12:17:14 1255 -0.01 
3/20/2004 12:16:26 1207 -0.037 
3/20/2004 12:16:27 1208 -0.042 
3/20/2004 12:16:28 1209 -0.048 
3/20/2004 12:16:29 1210 -0.042 
3/20/2004 12:16:30 1211 -0.032 
3/20/2004 12:16:31 1212 -0.033 
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Test name: pp03_5 
In-Situ Inc. MiniTroll Std P 
Data gathered using Linear testing 
Time between data points: 1.0 seconds 
Number of data samples: 709 
Pressure head at reference:39.171 Feet H20 
Date Time ET sec Feet H20 Date Time ET (sec Feet H20 
3/19/2004 13:51 :54 0 0 3/19/2004 13:52:37 43 0.035 
3/19/2004 13:51 :55 1 0.008 3/19/2004 13:52:38 44 0.035 
3/19/2004 13:51 :56 2 0.013 3/19/2004 13:52:39 45 0.035 
3/19/2004 13:51:57 3 0.016 3/19/2004 13:52:40 46 0.036 
3/19/2004 13:51 :58 4 0.023 3/19/2004 13:52:41 47 0.036 
3/19/2004 13:51 :59 5 0.026 3/19/2004 13:52:42 48 0.036 
3/19/2004 13:52:00 6 0.027 3/19/2004 13:52:43 49 0.036 
3/19/2004 13:52:01 7 0.029 3/19/2004 13:52:44 50 0.036 
3/19/2004 13:52:02 8 0.029 3/19/2004 13:52:45 51 0.036 
3/19/2004 13:52:03 9 0.03 3/19/2004 13:52:46 52 0.036 
3/19/2004 13:52:04 10 0.03 3/19/2004 13:52:47 53 0.036 
3/19/2004 13:52:05 11 0.03 3/19/2004 13:52:48 54 0.036 
3/19/2004 13:52:06 12 0.031 3/19/2004 13:52:49 55 0.036 
3/19/2004 13:52:07 13 0.032 3/19/2004 13:52:50 56 0.036 
3/19/2004 13:52:08 14 0.032 3/19/2004 13:52:51 57 0.036 
3/19/2004 13:52:09 15 0.032 3/19/2004 13:52:52 58 0.037 
3/19/2004 13:52:10 16 0.032 3/19/2004 13:52:53 59 0.037 
3/19/2004 13:52:11 17 0.032 3/19/2004 13:52:54 60 0.036 
3/19/2004 13:52:12 18 0.033 3/19/2004 13:52:55 61 0.036 
3/19/2004 13:52:13 19 0.033 3/19/2004 13:52:56 62 0.036 
3/19/2004 13:52:14 20 0.033 3/19/2004 13:52:57 63 0.036 
3/19/2004 13:52:15 21 0.034 3/19/2004 13:52:58 64 0.036 
3/19/2004 13:52:16 22 0.034 3/19/2004 13:52:59 65 0.036 
3/19/2004 13:52:17 23 0.034 3/19/2004 13:53:00 66 0.036 
3/19/2004 13:52:18 24 0.034 3/19/2004 13:53:01 67 0.036 
3/19/2004 13:52:19 25 0.034 3/19/2004 13:53:02 68 0.036 
3/19/2004 13:52:20 26 0.034 3/19/2004 13:53:03 69 0.036 
3/19/2004 13:52:21 27 0.034 3/19/2004 13:53:04 70 0.036 
3/19/2004 13:52:22 28 0.034 3/19/2004 13:53:05 71 0.036 
3/19/2004 13:52:23 29 0.034 3/19/2004 13:53:06 72 0.036 
3/19/2004 13:52:24 30 0.034 3/19/2004 13:53:07 73 0.036 
3/19/2004 13:52:25 31 0.034 3/19/2004 13:53:08 74 0.036 
i 3/19/2004 13:52:26 32 0.034 3/19/2004 13:53:09 75 0.037 ~ 3/19/2004 13:52:27 33 0.034 3/19/2004 13:53:10 76 0.037 
3/19/2004 13:52:28 34 0.034 3/19/2004 13:53:11 77 0.037 
3/19/2004 13:52:29 35 0.034 3/19/2004 13:53:12 78 0.037 
3/19/2004 13:52:30 36 0.034 3/19/2004 13:53:13 79 0.036 
3/19/2004 13:52:31 37 0.034 3/19/2004 13:53:14 80 0.037 
3/19/2004 13:52:32 38 0.034 3/19/2004 13:53:15 81 0.037 
3/19/2004 13:52:33 39 0.035 3/19/2004 13:53:16 82 0.038 
3/19/2004 13:52:34 40 0.035 3/19/2004 13:53:17 83 0.039 
3/1912004 13:52:35 41 0.036 3/19/2004 13:53:18 84 0.039 
3/19/2004 13:52:36 42 0.036 3/19/2004 13:53:19 85 0.039 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/19/2004 13:53:~9 86 0.039 3/19/2004 13:54:09 135 0.043 
3/19/2004 13:53:21 87 0.039 3/19/2004 13:54:10 136 0.043 
3/19/2004 13:53:22 88 0.039 3/19/2004 13:54:11 137 0.043 
3/19/2004 13:53:23 89 0.04 3/19/2004 13:54:12 138 0.043 
3/19/2004 13:53:24 90 0.04 3/19/2004 13:54:13 139 0.043 
3/19/2004 13:53:25 91 0.041 3/19/2004 13:54:14 140 0.043 
3/19/2004 13:53:26 92 0.041 3/19/2004 13:54:15 141 -0.014 
3/19/2004 13:53:27 93 0.041 3/19/2004 13:54:16 142 -0.213 
3/19/2004 13:53:28 94 0.04 3/19/2004 13:54:17 143 -0.392 
3/19/2004 13:53:29 95 0.04 3/19/2004 13:54:18 144 -0.552 
3/19/2004 13:53:30 96 0.039 3/19/2004 13:54:19 145 -0.709 
3/19/2004 13:53:31 97 0.039 3/19/2004 13:54:20 146 -0.671 
3/19/2004 13:53:32 98 0.039 3/19/2004 13:54:21 147 -0.638 
3/19/2004 13:53:33 99 0.04 3/19/2004 13:54:22 148 -0.688 
3/19/2004 13:53:34 100 0.04 3/19/2004 13:54:23 149 -0.636 
3/19/2004 13:53:35 101 0.04 3/19/2004 13:54:24 150 -0.74 
3/19/2004 13:53:36 102 0.039 3/19/2004 13:54:25 151 -0.842 
3/19/2004 13:53:37 103 0.039 3/19/2004 13:54:26 152 -0.878 
3/19/2004 13:53:38 104 0.039 3/19/2004 13:54:27 153 -1.013 
3/19/2004 13:53:39 105 0.039 3/19/2004 13:54:28 154 -1.237 
3/19/2004 13:53:40 106 0.039 3/19/2004 13:54:29 155 -1.406 
3/19/2004 13:53:41 107 0.04 3/19/2004 13:54:30 156 -1.506 
3/19/2004 13:53:42 108 0.04 3/19/2004 13:54:31 157 -1.529 
3/19/2004 13:53:43 109 0.04 3/19/2004 13:54:32 158 -1.357 
3/19/2004 13:53:44 110 0.041 3/19/2004 13:54:33 159 -1.253 
3/19/2004 13:53:45 111 0.041 3/19/2004 13:54:34 160 -1.467 
3/19/2004 13:53:46 112 0.041 3/19/2004 13:54:35 161 -1.923 
3/19/2004 13:53:47 113 0.041 3/19/2004 13:54:36 162 -2.564 
3/19/2004 13:53:48 114 0.041 3/19/2004 13:54:37 163 -3.389 
3/19/2004 13:53:49 115 0.041 3/19/2004 13:54:38 164 -4.162 
3/19/2004 13:53:50 116 0.041 3/19/2004 13:54:39 165 -4.825 
3/19/2004 13:53:51 117 0.041 3/19/2004 13:54:40 166 -5.316 
3/19/2004 13:53:52 118 0.041 3/19/2004 13:54:41 167 -5.627 
3/19/2004 13:53:53 119 0.041 3/19/2004 13:54:42 168 -5.755 
-
3/19/2004 13:53:54 120 0.041 3/19/2004 13:54:43 169 -5.802 
- 3/19/2004 13:53:55 121 0.041 3/19/2004 13:54:44 170 -5.835 
' 3/19/2004 13:53:56 122 0.041 3/19/2004 13:54:45 171 -5.875 
3/19/2004 13:53:57 123 0.041 3/19/2004 13:54:46 172 -5.859 
.\ 3/19/2004 13:53:58 124 0.042 3/19/2004 13:54:47 173 -5.827 
3/19/2004 13:53:59 125 0.042 3/19/2004 13:54:48 174 -5.793 
3/19/2004 13:54:00 126 0.042 3/19/2004 13:54:49 175 -5.725 
3/19/2004 13:54:01 127 0.042 3/19/2004 13:54:50 176 -5.689 
3/19/2004 13:54:02 128 0.042 3/19/2004 13:54:51 177 -5.622 
3/19/2004 13:54:03 129 0.042 3/19/2004 13:54:52 178 -5.041 
3/19/2004 13:54:04 130 0.042 3/19/2004 13:54:53 179 -4.249 
3/19/2004 13:54:05 131 0.043 3/19/2004 13:54:54 180 -3.239 
3/19/2004 13:54:06 132 0.043 3/19/2004 13:54:55 181 -2.093 
3/19/2004 13:54:07 133 0.043 3/19/2004 13:54:56 182 -1.311 
3/19/2004 13:54:08 134 0.043 3/19/2004 13:54:57 183 -0.689 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/19/2004 13:54:5Jl 184 -0.29 3/19/2004 13:55:47 233 0.011 
3/19/2004 13:54:59 185 -0.052 3/19/2004 13:55:48 234 0.012 
3/19/2004 13:55:00 186 0.032 3/19/2004 13:55:49 235 0.012 
3/19/2004 13:55:01 187 0.037 3/19/2004 13:55:50 236 0.013 
3/19/2004 13:55:02 188 0.038 3/19/2004 13:55:51 237 0.014 
3/19/2004 13:55:03 189 0.038 3/19/2004 13:55:52 238 0.07 
3/19/2004 13:55:04 190 0.039 3/19/2004 13:55:53 239 0.209 
3/19/2004 13:55:05 191 0.039 3/19/2004 13:55:54 240 0.4 
3/19/2004 13:55:06 192 0.041 3/19/2004 13:55:55 241 0.537 
3/19/2004 13:55:07 193 0.042 3/19/2004 13:55:56 242 0.568 
3/19/2004 13:55:08 194 0.042 3/19/2004 13:55:57 243 0.528 
3/19/2004 13:55:09 195 0.044 3/19/2004 13:55:58 244 0.415 
3/19/2004 13:55:10 196 0.044 3/19/2004 13:55:59 245 0.376 
3/19/2004 13:55:11 197 0.045 3/19/2004 13:56:00 246 0.349 
3/19/2004 13:55:12 198 0.046 3/19/2004 13:56:01 247 0.326 
3/19/2004 13:55:13 199 0.046 3/19/2004 13:56:02 248 0.317 
3/19/2004 13:55:14 200 0.046 3/19/2004 13:56:03 249 0.283 
3/19/2004 13:55:15 201 0.046 3/19/2004 13:56:04 250 0.284 
3/19/2004 13:55:16 202 0.046 3/19/2004 13:56:05 251 0.264 
3/19/2004 13:55:17 203 0.046 3/19/2004 13:56:06 252 0.247 
3/19/2004 13:55:18 204 0.047 3/19/2004 13:56:07 253 0.23 
3/19/2004 13:55:19 205 0.047 3/19/2004 13:56:08 254 0.215 
3/19/2004 13:55:20 206 0.048 3/19/2004 13:56:09 255 0.201 
3/19/2004 13:55:21 207 0.048 3/19/2004 13:56:10 256 0.188 
3/19/2004 13:55:22 208 0.048 3/19/2004 13:56:11 257 0.177 
3/19/2004 13:55:23 209 0.048 3/19/2004 13:56:12 258 0.166 
3/19/2004 13:55:24 210 0.047 3/19/2004 13:56:13 259 0.156 
3/19/2004 13:55:25 211 0.047 3/19/2004 13:56:14 260 0.148 
3/19/2004 13:55:26 212 0.047 3/19/2004 13:56:15 261 0.139 
3/19/2004 13:55:27 213 0.047 3/19/2004 13:56:16 262 0.132 
3/19/2004 13:55:28 214 0.047 3/19/2004 13:56:17 263 0.125 
3/19/2004 13:55:29 215 0.047 3/19/2004 13:56:18 264 0.118 
3/19/2004 13:55:30 216 0.047 3/19/2004 13:56:19 265 0.112 
3/19/2004 13:55:31 217 0.045 3/19/2004 13:56:20 266 0.106 
3/19/2004 13:55:32 218 0.021 3/19/2004 13:56:21 267 0.101 
' ' 3/19/2004 13:55:33 219 0.008 3/19/2004 13:56:22 268 0.095 }
;' 3/19/2004 13:55:34 220 -0.002 3/19/2004 13:56:23 269 0.09 
!' 3/19/2004 13:55:35 221 -0.007 3/19/2004 13:56:24 270 0.086 
' ~ 3/19/2004 13:55:36 222 0.01 3/19/2004 13:56:25 271 0.081 
is 3/19/2004 13:55:37 223 0.016 3/19/2004 13:56:26 272 0.077 
3/19/2004 13:55:38 224 0.019 3/19/2004 13:56:27 273 0.074 
3/19/2004 13:55:39 225 0.017 3/19/2004 13:56:28 274 0.071 
3/19/2004 13:55:40 226 0.015 3/19/2004 13:56:29 275 0.067 
3/19/2004 13:55:41 227 0.012 3/19/2004 13:56:30 276 0.064 
3/19/2004 13:55:42 228 0.009 3/19/2004 13:56:31 277 0.061 
3/19/2004 13:55:43 229 0.009 3/19/2004 13:56:32 278 0.059 
3/19/2004 13:55:44 230 0.01 3/19/2004 13:56:33 279 0.058 
3/19/2004 13:55:45 231 0.01 3/19/2004 13:56:34 280 0.055 
3/19/2004 13:55:46 232 0.011 3/19/2004 13:56:35 281 0.053 
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3/19/2004 13:56:36 282 0.051 3/19/2004 13:57:25 331 0 
3/19/2004 13:56"'37 283 0.059 3/19/2004 13:57:26 332 0.001 
3/19/2004 13:56:38 284 0.053 3/19/2004 13:57:27 333 0.003 
3/19/2004 13:56:39 285 0.036 3/19/2004 13:57:28 334 0.004 
3/19/2004 13:56:40 286 0.018 3/19/2004 13:57:29 335 0.006 
3/19/2004 13:56:41 287 -0.09 3/19/2004 13:57:30 336 0.17 
3/19/2004 13:56:42 288 -0.25 3/19/2004 13:57:31 337 0.25 
3/19/2004 13:56:43 289 -0.392 3/19/2004 13:57:32 338 0.44 
3/19/2004 13:56:44 290 -0.517 3/19/2004 13:57:33 339 0.585 
3/19/2004 13:56:45 291 -0.552 3/19/2004 13:57:34 340 0.532 
3/19/2004 13:56:46 292 -0.509 3/19/2004 13:57:35 341 0.554 
3/19/2004 13:56:47 293 -0.462 3/19/2004 13:57:36 342 0.458 
3/19/2004 13:56:48 294 -0.421 3/19/2004 13:57:37 343 0.401 
3/19/2004 13:56:49 295 -0.383 3/19/2004 13:57:38 344 0.375 
3/19/2004 13:56:50 296 -0.348 3/19/2004 13:57:39 345 0.35 
3/19/2004 13:56:51 297 -0.317 3/19/2004 13:57:40 346 0.328 
3/19/2004 13:56:52 298 -0.288 3/1912004 13:57:41 347 0.308 
3/19/2004 13:56:53 299 -0.263 3/19/2004 13:57:42 348 0.289 
3/19/2004 13:56:54 300 -0.24 3/19/2004 13:57:43 349 0.272 
3/19/2004 13:56:55 301 -0.22 3/19/2004 13:57:44 350 0.256 
3/19/2004 13:56:56 302 -0.201 3/19/2004 13:57:45 351 0.241 
3/19/2004 13:56:57 303 -0.184 3/1912004 13:57:46 352 0.227 
3/19/2004 13:56:58 304 -0.168 3/19/2004 13:57:47 353 0.215 
3/19/2004 13:56:59 305 -0.153 3/19/2004 13:57:48 354 0.203 
3/19/2004 13:57:00 306 -0.14 3/19/2004 13:57:49 355 0.192 
3/19/2004 13:57:01 307 -0.127 3/19/2004 13:57:50 356 0.182 
3/1912004 13:57:02 308 -0.115 3/19/2004 13:57:51 357 0.173 
3/19/2004 13:57:03 309 -0.104 3/19/2004 13:57:52 358 0.164 
3/19/2004 13:57:04 310 -0.094 3/19/2004 13:57:53 359 0.156 
3/19/2004 13:57:05 311 -0.085 3/19/2004 13:57:54 360 0.148 
3/19/2004 13:57:06 312 -0.077 3/19/2004 13:57:55 361 0.14 
3/19/2004 13:57:07 313 -0.07 3/19/2004 13:57:56 362 0.134 
3/19/2004 13:57:08 314 -0.062 3/19/2004 13:57:57 363 0.127 
3/19/2004 13:57:09 315 -0.056 3/19/2004 13:57:58 364 0.121 
3/19/2004 13:57:10 316 -0.05 3/19/2004 13:57:59 365 0.115 
3/19/2004 13:57:11 317 -0.045 3/19/2004 13:58:00 366 0.11 
3/19/2004 13:57:12 318 -0.039 3119/2004 13:58:01 367 0.105 
3/19/2004 13:57:13 319 -0.034 3/19/2004 13:58:02 368 0.1 
3/19/2004 13:57:14 320 -0.029 3/19/2004 13:58:03 369 0.096 
3/19/2004 13:57:15 321 -0.024 3/19/2004 13:58:04 370 0.092 
3/19/2004 13:57:16 322 -0.02 3/19/2004 13:58:05 371 0.089 
3/19/2004 13:57:17 323 -0.017 3/19/2004 13:58:06 372 0.086 
3/19/2004 13:57:18 324 -0.014 3/19/2004 13:58:07 373 0.082 
3/19/2004 13:57:19 325 -0.012 3/19/2004 13:58:08 374 0.078 
3/19/2004 13:57:20 326 -0.011 3/19/2004 13:58:09 375 0.075 
3/19/2004 13:57:21 327 -0.008 3/19/2004 13:58:10 376 0.072 
3/19/2004 13:57:22 328 -0.005 3/19/2004 13:58:11 377 0.069 
3/19/2004 13:57:23 329 -0.003 3/19/2004 13:58:12 378 0.067 
3/19/2004 13:57:24 330 -0.001 3/19/2004 13:58:13 379 0.059 
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3/19/2004 13:58:14 380 -0.013 3/19/2004 13:59:03 429 -0.005 
3/19/2004 13:58:f!; 381 -0.164 3/19/2004 13:59:04 430 -0.005 
3/19/2004 13:58:16 382 -0.304 3/19/2004 13:59:05 431 0.204 
3/19/2004 13:58:17 383 -0.461 3/19/2004 13:59:06 432 0.396 
3/19/2004 13:58:18 384 -0.542 3/19/2004 13:59:07 433 0.543 
3/19/2004 13:58:19 385 -0.532 3/1912004 13:59:08 434 0.691 
3/19/2004 13:58:20 386 -0.523 3/19/2004 13:59:09 435 0.62 
3/19/2004 13:58:21 387 -0.482 3/19/2004 13:59:10 436 0.556 
3/19/2004 13:58:22 388 -0.445 3/19/2004 13:59:11 437 0.531 
3/19/2004 13:58:23 389 -0.411 3/19/2004 13:59:12 438 0.495 
3/19/2004 13:58:24 390 -0.38 3/19/2004 13:59:13 439 0.464 
3/19/2004 13:58:25 391 -0.352 3/19/2004 13:59:14 440 0.436 
3/19/2004 13:58:26 392 -0.325 3/19/2004 13:59:15 441 0.41 
3/19/2004 13:58:27 393 -0.301 3/19/2004 13:59:16 442 0.387 
3/19/2004 13:58:28 394 -0.278 3/19/2004 13:59:17 443 0.365 
3/19/2004 13:58:29 395 -0.256 3/19/2004 13:59:18 444 0.345 
3/19/2004 13:58:30 396 -0.236 3/19/2004 13:59:19 445 0.327 
3/19/2004 13:58:31 397 -0.217 3/19/2004 13:59:20 446 0.309 
3/19/2004 13:58:32 398 -0.2 3/19/2004 13:59:21 447 0.293 
3/19/2004 13:58:33 399 -0.184 3/19/2004 13:59:22 448 0.277 
3/19/2004 13:58:34 400 -0.17 3/19/2004 13:59:23 449 0.264 
3/19/2004 13:58:35 401 -0.156 3/19/2004 13:59:24 450 0.251 
3/19/2004 13:58:36 402 -0.144 3/19/2004 13:59:25 451 0.238 
3/19/2004 13:58:37 403 -0.132 3/19/2004 13:59:26 452 0.226 
3/19/2004 13:58:38 404 -0.121 3/19/2004 13:59:27 453 0.214 
3/19/2004 13:58:39 405 -0.112 3/19/2004 13:59:28 454 0.203 
3/19/2004 13:58:40 406 -0.102 3/19/2004 13:59:29 455 0.194 
3/19/2004 13:58:41 407 -0.094 3/19/2004 13:59:30 456 0.185 
3/19/2004 13:58:42 408 -0.086 3/19/2004 13:59:31 457 0.177 
3/19/2004 13:58:43 409 -0.078 3/19/2004 13:59:32 458 0.168 
3/19/2004 13:58:44 410 -0.071 3/19/2004 13:59:33 459 0.16 
3/19/2004 13:58:45 411 -0.065 3/19/2004 13:59:34 460 0.153 
3/19/2004 13:58:46 412 -0.059 3/19/2004 13:59:35 461 0.146 
3/19/2004 13:58:47 413 -0.054 3/19/2004 13:59:36 462 0.14 
3/19/2004 13:58:48 414 -0.049 3/19/2004 13:59:37 463 0.134 
3/19/2004 13:58:49 415 -0.045 3/19/2004 13:59:38 464 0.129 
3/19/2004 13:58:50 416 -0.041 3/19/2004 13:59:39 465 0.124 
3/1912004 13:58:51 417 -0.037 3/19/2004 13:59:40 466 0.118 
' 
3/19/2004 13:58:52 418 -0.033 3/19/2004 13:59:41 467 0.113 
' 3/19/2004 13:58:53 419 -0.029 3/19/2004 13:59:42 468 0.108 ,. 
3/19/2004 13:58:54 420 -0.025 3/19/2004 13:59:43 469 0.103 
3/19/2004 13:58:55 421 -0.022 3/19/2004 13:59:44 470 0.098 
3/1912004 13:58:56 422 -0.02 3/1912004 13:59:45 471 0.094 
3/19/2004 13:58:57 423 -0.017 3/19/2004 13:59:46 472 0.091 
3/19/2004 13:58:58 424 -0.015 3/19/2004 13:59:47 473 0.088 
3/19/2004 13:58:59 425 -0.012 3/19/2004 13:59:48 474 0.086 
3/19/2004 13:59:00 426 -0.01 3/19/2004 13:59:49 475 0.082 
3/19/2004 13:59:01 427 -0.008 3/19/2004 13:59:50 476 0.079 
3/1912004 13:59:02 428 -0.006 3/19/2004 13:59:51 477 0.076 
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3/19/2004 13:59:52 478 0.073 3/19/2004 14:00:41 527 -0.026 
3/19/2004 13:59:53 479 0.07 3/19/2004 14:00:42 528 -0.023 
3/19/2004 13:59:54 480 0.067 3/19/2004 14:00:43 529 -0.022 
3/19/2004 13:59:55 481 0.064 3/19/2004 14:00:44 530 -0.02 
3/19/2004 13:59:56 482 0.062 3/19/2004 14:00:45 531 -0.019 
3/19/2004 13:59:57 483 0.059 3/19/2004 14:00:46 532 -0.015 
3/19/2004 13:59:58 484 0.089 3/19/2004 14:00:47 533 -0.013 
3/19/2004 13:59:59 485 -0.031 3/19/2004 14:00:48 534 -0.01 
3/19/2004 14:00:00 486 -0.21 3/19/2004 14:00:49 535 -0.006 
3/19/2004 14:00:01 487 -0.373 3/19/2004 14:00:50 536 0.077 
3/19/2004 14:00:02 488 -0.553 3/19/2004 14:00:51 537 0.302 
3/19/2004 14:00:03 489 -0.574 3/19/2004 14:00:52 538 0.416 
3/19/2004 14:00:04 490 -0.524 3/19/2004 14:00:53 539 0.522 
3/19/2004 14:00:05 491 -0.481 3/19/2004 14:00:54 540 0.542 
3/19/2004 14:00:06 492 -0.441 3/19/2004 14:00:55 541 0.415 
3/19/2004 14:00:07 493 -0.404 3/19/2004 14:00:56 542 0.393 
3/19/2004 14:00:08 494 -0.369 3/19/2004 14:00:57 543 0.371 
3/19/2004 14:00:09 495 -0.337 3/19/2004 14:00:58 544 0.349 
3/19/2004 14:00:10 496 -0.307 3/19/2004 14:00:59 545 0.329 
3/19/2004 14:00:11 497 -0.279 3/19/2004 14:01:00 546 0.31 
3/19/2004 14:00:12 498 -0.255 3/19/2004 14:01 :01 547 0.292 
3/19/2004 14:00:13 499 -0.233 3/19/2004 14:01 :02 548 0.276 
3/19/2004 14:00:14 500 -0.215 3/19/2004 14:01 :03 549 0.261 
3/19/2004 14:00:15 501 -0.198 3/19/2004 14:01 :04 550 0.246 
3/19/2004 14:00:16 502 -0.182 3/19/2004 14:01:05 551 0.233 
3/19/2004 14:00:17 503 -0.168 3/19/2004 14:01 :06 552 0.22 
3/19/2004 14:00:18 504 -0.155 3/19/2004 14:01 :07 553 0.209 
3/19/2004 14:00:19 505 -0.143 3/19/2004 14:01:08 554 0.198 
3/19/2004 14:00:20 506 -0.133 3/19/2004 14:01 :09 555 0.188 
3/19/2004 14:00:21 507 -0.123 3/19/2004 14:01:10 556 0.179 
3/19/2004 14:00:22 508 -0.114 3/19/2004 14:01 :11 557 0.169 
3/19/2004 14:00:23 509 -0.105 3/19/2004 14:01 :12 558 0.161 
3/19/2004 14:00:24 510 -0.097 3/19/2004 14:01:13 559 0.153 
3/19/2004 14:00:25 511 -0.09 3/19/2004 14:01 :14 560 0.145 
3/19/2004 14:00:26 512 -0.084 3/19/2004 14:01:15 561 0.138 
3/19/2004 14:00:27 513 -0.078 3/19/2004 14:01 :16 562 0.131 
3/19/2004 14:00:28 514 -0.073 3/19/2004 14:01:17 563 0.124 
3/19/2004 14:00:29 515 -0.067 3/19/2004 14:01 :18 564 0.118 
3/19/2004 14:00:30 516 -0.062 3/19/2004 14:01:19 565 0.112 
3/19/2004 14:00:31 517 -0.057 3/19/2004 14:01 :20 566 0.106 
3/19/2004 14:00:32 518 -0.053 3/19/2004 14:01 :21 567 0.102 
3/19/2004 14:00:33 519 -0.05 3/19/2004 14:01 :22 568 0.097 
3/19/2004 14:00:34 520 -0.046 3/19/2004 14:01 :23 569 0.092 
3/19/2004 14:00:35 521 -0.043 3/19/2004 14:01 :24 570 0.089 
3/19/2004 14:00:36 522 -0.04 3/19/2004 14:01:25 571 0.084 
3/19/2004 14:00:37 523 -0.036 3/19/2004 14:01 :26 572 0.081 
3/19/2004 14:00:38 524 -0.034 3/19/2004 14:01 :27 573 0.077 
3/19/2004 14:00:39 525 -0.031 3/19/2004 14:01 :28 574 0.074 
3/19/2004 14:00:40 526 -0.028 3/19/2004 14:01 :29 575 0.071 
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3/19/2004 14:01 :~O 576 0.068 3/19/2004 14:02:19 625 -0.072 
3/19/2004 14:01 :31 577 0.065 3/19/2004 14:02:20 626 -0.067 
3/19/2004 14:01 :32 578 0.062 3/19/2004 14:02:21 627 -0.062 
3/19/2004 14:01:33 579 0.059 3/19/2004 14:02:22 628 -0.058 
3/19/2004 14:01 :34 580 0.056 3/19/2004 14:02:23 629 -0.054 
3/19/2004 14:01 :35 581 0.053 3/19/2004 14:02:24 630 -0.051 
3/19/2004 14:01 :36 582 0.051 3/19/2004 14:02:25 631 -0.047 
3/19/2004 14:01:37 583 0.049 3/19/2004 14:02:26 632 -0.043 
3/19/2004 14:01 :38 584 0.046 3/19/2004 14:02:27 633 -0.04 
3/19/2004 14:01:39 585 0.044 3/19/2004 14:02:28 634 -0.037 
3/19/2004 14:01 :40 586 0.042 3/19/2004 14:02:29 635 -0.035 
3/19/2004 14:01 :41 587 0.041 3/19/2004 14:02:30 636 -0.033 
3/19/2004 14:01:42 588 0.042 3/19/2004 14:02:31 637 -0.03 
3/19/2004 14:01 :43 589 -0.235 3/19/2004 14:02:32 638 -0.029 
3/19/2004 14:01 :44 590 -0.433 3/19/2004 14:02:33 639 -0.027 
3/19/2004 14:01 :45 591 -0.612 3/19/2004 14:02:34 640 -0.025 
3/19/2004 14:01 :46 592 -0.781 3/19/2004 14:02:35 641 -0.023 
3/19/2004 14:01:47 593 -0.659 3/19/2004 14:02:36 642 -0.021 
3/19/2004 14:01 :48 594 -0.606 3/19/2004 14:02:37 643 -0.018 
3/19/2004 14:01 :49 595 -0.561 3/19/2004 14:02:38 644 -0.017 
3/19/2004 14:01 :50 596 -0.521 3/19/2004 14:02:39 645 -0.015 
3/19/2004 14:01 :51 597 -0.485 3/19/2004 14:02:40 646 -0.014 
3/19/2004 14:01:52 598 -0.451 3/19/2004 14:02:41 647 -0.013 
3/19/2004 14:01 :53 599 -0.421 3/19/2004 14:02:42 648 -0.012 
3/19/2004 14:01 :54 600 -0.393 3/19/2004 14:02:43 649 -0.011 
3/19/2004 14:01 :55 601 -0.367 3/19/2004 14:02:44 650 -0.01 
3/19/2004 14:01 :56 602 -0.343 3/19/2004 14:02:45 651 -0.009 
3/19/2004 14:01 :57 603 -0.32 3/19/2004 14:02:46 652 -0.009 
3/19/2004 14:01:58 604 -0.299 3/19/2004 14:02:47 653 -0.098 
3/19/2004 14:01 :59 605 -0.279 3/19/2004 14:02:48 654 -0.588 
3/19/2004 14:02:00 606 -0.26 3/19/2004 14:02:49 655 -1.661 
3/19/2004 14:02:01 607 -0.243 3/19/2004 14:02:50 656 -3.329 
3/19/2004 14:02:02 608 -0.227 3/19/2004 14:02:51 657 -4.915 
3/19/2004 14:02:03 609 -0.212 3/19/2004 14:02:52 658 -6.106 
3/19/2004 14:02:04 610 -0.198 3/19/2004 14:02:53 659 -6.71 
3/19/2004 14:02:05 611 -0.185 3/19/2004 14:02:54 660 -6.724 
3/19/2004 14:02:06 612 -0.173 3/19/2004 14:02:55 661 -6.731 
3/19/2004 14:02:07 613 -0.162 3/19/2004 14:02:56 662 -6.733 
3/19/2004 14:02:08 614 -0.151 3/19/2004 14:02:57 663 -6.737 
3/19/2004 14:02:09 615 -0.141 3/19/2004 14:02:58 664 -6.738 
3/19/2004 14:02:10 616 -0.132 3/19/2004 14:02:59 665 -6.739 
3/19/2004 14:02:11 617 -0.123 3/19/2004 14:03:00 666 -6.74 
3/19/2004 14:02:12 618 -0.115 3/19/2004 14:03:01 667 -6.744 
3/19/2004 14:02:13 619 -0.108 3/19/2004 14:03:02 668 -6.746 
3/19/2004 14:02:14 620 -0.1 3/19/2004 14:03:03 669 -6.746 
3/19/2004 14:02:15 621 -0.094 3/19/2004 14:03:04 670 -6.747 
3/19/2004 14:02:16 622 -0.088 3/19/2004 14:03:05 671 -6.748 
3/19/2004 14:02:17 623 -0.082 3/19/2004 14:03:06 672 -6.756 
3/19/2004 14:02:18 624 -0.077 3/19/2004 14:03:07 673 -6.761 
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3/19/2004 14:03:08 674 -6.763 
~ 
3/19/2004 14:03:09 675 -6.776 
3/19/2004 14:03:10 676 -6.782 
3/19/2004 14:03:11 677 -6.791 
3/19/2004 14:03:12 678 -6.803 
3/19/2004 14:03:13 679 -6.B01 
3/19/2004 14:03:14 680 -6.801 
3/19/2004 14:03:15 681 -6.803 
3/19/2004 14:03:16 682 -6.808 
3/19/2004 14:03:17 683 -6.812 
3/19/2004 14:03:18 684 -6.811 
3/19/2004 14:03:19 685 -6.813 
3/19/2004 14:03:20 686 -6.813 
3/19/2004 14:03:21 687 -6.813 
3/19/2004 14:03:22 688 -6.821 
3/19/2004 14:03:23 689 -6.82 
3/19/2004 14:03:24 690 -6.824 
3/19/2004 14:03:25 691 -6.821 
3/19/2004 14:03:26 692 -6.821 
3/19/2004 14:03:27 693 -6.82 
3/19/2004 14:03:28 694 -6.811 
3/19/2004 14:03:29 695 -6.813 
3/19/2004 14:03:30 696 -6.807 
3/19/2004 14:03:31 697 -6.806 
3/19/2004 14:03:32 698 -6.808 
3/19/2004 14:03:33 699 -6.808 
3/19/2004 14:03:34 700 -6.809 
3/19/2004 14:03:35 701 -6.806 
3/19/2004 14:03:36 702 -6.803 
3/19/2004 14:03:37 703 -6.796 
3/19/2004 14:03:38 704 -6.79 
3/19/2004 14:03:39 705 -6.785 
3/19/2004 14:03:40 706 -6.781 
3/19/2004 14:03:41 707 -6.78 
3/19/2004 14:03:42 708 -6.778 
3/19/2004 14:03:43 709 -6.778 
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Test name: 1825 
In-Situ Inc. MiniT roll .Std P 
Data gathered using Linear testing 
Time between data points: 1.0 seconds 
Number of data samples: 627 
Pressure head al reference: 44.335 Feet H20 
Date Time ET (sec Feel H20 Date Time ET (sec Feel H20 
3/20/2004 12:27:00 0 0 3/20/2004 12:27:43 43 -0.308 
3/20/2004 12:27:01 1 -0.036 3/20/2004 12:27:44 44 -0.306 
3/20/2004 12:27:02 2 ·0.06 3/20/2004 12:27:45 45 -0.304 
3/20/2004 12:27:03 3 ·0.08 3/20/2004 12:27:46 46 -0.315 
3/20/2004 12:27:04 4 -0.121 3/20/2004 12:27:47 47 -0.334 
3/20/2004 12:27:05 5 -0.15 3/20/2004 12:27:48 48 -0.34 
3/20/2004 12:27:06 6 -0.174 3/20/2004 12:27:49 49 -0.346 
3/20/2004 12:27:07 7 -0.195 3/20/2004 12:27:50 50 -0.337 
3/20/2004 12:27:08 8 -0.213 3/20/2004 12:27:51 51 -0.337 
3/20/2004 12:27:09 9 -0.228 3/20/2004 12:27:52 52 -0.336 
3/20/2004 12:27:10 10 -0.241 3/20/2004 12:27:53 53 -0.336 
3/20/2004 12:27:11 11 -0.252 3/20/2004 12:27:54 54 -0.336 
3/20/2004 12:27:12 12 -0.261 3/20/2004 12:27:55 55 -0.335 
3/20/2004 12:27:13 13 -0.27 3/20/2004 12:27:56 56 -0.334 
3/20/2004 12:27:14 14 -0.277 3/20/2004 12:27:57 57 -0.333 
3/20/2004 12:27:15 15 -0.283 3/20/2004 12:27:58 58 -0.334 
3/20/2004 12:27:16 16 -0.288 3/20/2004 12:27:59 59 -0.334 
3/20/2004 12:27:17 17 ·0.292 3/20/2004 12:28:00 60 -0.335 
3/20/2004 12:27:18 18 -0.294 3/20/2004 12:28:01 61 -0.335 
3/20/2004 12:27:19 19 -0.297 3/20/2004 12:28:02 62 -0.336 
3/20/2004 12:27:20 20 -0.299 3/20/2004 12:28:03 63 -0.336 
3/20/2004 12:27:21 21 -0.301 3/20/2004 12:28:04 64 -0.335 
3/20/2004 12:27:22 22 -0.302 3/20/2004 12:28:05 65 -0.336 
3/20/2004 12:27:23 23 -0.303 3/20/2004 12:28:06 66 -0.336 
3/20/2004 12:27:24 24 -0.305 3/20/2004 12:28:07 67 -0.336 
3/20/2004 12:27:25 25 -0.306 3/20/2004 12:28:08 68 -0.337 
3/20/2004 12:27:26 26 -0.308 3/20/2004 12:28:09 69 -0.337 
3/20/2004 12:27:27 27 -0.309 3/20/2004 12:28:10 70 -0.338 
3/20/2004 12:27:28 28 -0.31 3/20/2004 12:28:11 71 -0.337 
3/20/2004 12:27:29 29 -0.311 3/20/2004 12:28:12 72 -0.337 
3/20/2004 12:27:30 30 -0.312 3/20/2004 12:28:13 73 -0.338 
3/20/2004 12:27:31 31 -0.313 3/20/2004 12:28:14 74 -0.337 
3/20/2004 12:27:32 32 -0.312 3/20/2004 12:28:15 75 -0.338 
3/20/2004 12:27:33 33 -0.312 3/20/2004 12:28:16 76 -0.338 
3/20/2004 12:27:34 34 -0.311 3/20/2004 12:28:17 77 -0.338 
3/20/2004 12:27:35 35 -0.311 3/20/2004 12:28:18 78 -0.339 
3/20/2004 12:27:36 36 -0.307 3/20/2004 12:28:19 79 -0.339 
3/20/2004 12:27:37 37 -0.307 3/20/2004 12:28:20 80 -0.339 
3/20/2004 12:27:38 38 -0.308 3/20/2004 12:28:21 81 -0.339 
3/20/2004 12:27:39 39 -0.31 3/20/2004 12:28:22 82 -0.339 
3/20/2004 12:27:40 40 -0.317 3/20/2004 12:28:23 83 -0.338 
3/20/2004 12:27:41 41 -0.32 3/20/2004 12:28:24 84 -0.339 
3/20/2004 12:27:42 42 -0.323 3/20/2004 12:28:25 85 -0.338 
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3/20/2004 12:28:26 86 -0.339 3/20/2004 12:29:15 135 -0.701 
3/20/2004 12:28:27 87 -0.339 3/20/2004 12:29:16 136 -0.648 
3/20/2004 12:28:28 88 -0.338 3/20/2004 12:29:17 137 -0.604 
3/20/2004 12:28:29 89 -0.339 3/20/2004 12:29:18 138 -0.566 
3/20/2004 12:28:30 90 -0.339 3/20/2004 12:29:19 139 -0.533 
3/20/2004 12:28:31 91 -0.339 3/20/2004 12:29:20 140 -0.505 
3/20/2004 12:28:32 92 -0.339 3/20/2004 12:29:21 141 -0.481 
3/20/2004 12:28:33 93 -0.338 3/20/2004 12:29:22 142 -0.462 
3/20/2004 12:28:34 94 -0.338 3/20/2004 12:29:23 143 -0.444 
3/20/2004 12:28:35 95 -0.339 3/20/2004 12:29:24 144 -0.43 
3/20/2004 12:28:36 96 -0.339 3/20/2004 12:29:25 145 -0.417 
3/20/2004 12:28:37 97 -0.34 3/20/2004 12:29:26 146 -0.406 
3/20/2004 12:28:38 98 -0.34 3/20/2004 12:29:27 147 -0.397 
3/20/2004 12:28:39 99 -0.341 3/20/2004 12:29:28 148 -0.388 
3/20/2004 12:28:40 100 -0.341 3/20/2004 12:29:29 149 -0.382 
3/20/2004 12:28:41 101 -0.341 3/20/2004 12:29:30 150 -0.376 
3/20/2004 12:28:42 102 -0.342 3/20/2004 12:29:31 151 -0.371 
3/20/2004 12:28:43 103 -0.341 3/20/2004 12:29:32 152 -0.366 
3/20/2004 12:28:44 104 -0.341 3/20/2004 12:29:33 153 -0.362 
3/20/2004 12:28:45 105 -0.341 3/20/2004 12:29:34 154 -0.358 
3/20/2004 12:28:46 106 -0.34 3/20/2004 12:29:35 155 -0.355 
3/20/2004 12:28:47 107 -0.34 3/20/2004 12:29:36 156 -0.353 
3/20/2004 12:28:48 108 -0.34 3/20/2004 12:29:37 157 -0.351 
3/20/2004 12:28:49 109 -0.339 3/20/2004 12:29:38 158 -0.349 
3/20/2004 12:28:50 110 -0.34 3/20/2004 12:29:39 159 -0.347 
3/20/2004 12:28:51 111 -0.34 3/20/2004 12:29:40 160 -0.346 
3/20/2004 12:28:52 112 -0.34 3/20/2004 12:29:41 161 -0.346 
3/20/2004 12:28:53 113 -0.341 3/20/2004 12:29:42 162 -0.345 
3/20/2004 12:28:54 114 -0.342 3/20/2004 12:29:43 163 -0.346 
3/20/2004 12:28:55 115 -0.341 3/20/2004 12:29:44 164 -0.345 
3/20/2004 12:28:56 116 -0.341 3/20/2004 12:29:45 165 -0.344 
3/20/2004 12:28:57 117 -0.34 3/20/2004 12:29:46 166 -0.343 
3/20/2004 12:28:58 118 -0.34 3/20/2004 12:29:47 167 -0.342 
3/20/2004 12:28:59 119 -0.341 3/20/2004 12:29:48 168 -0.342 
3/20/2004 12:29:00 120 -0.341 3/20/2004 12:29:49 169 -0.342 
3/20/2004 12:29:01 121 -0.341 3/20/2004 12:29:50 170 -0.342 
3/20/2004 12:29:02 122 -0.341 3/20/2004 12:29:51 171 -0.342 
3/20/2004 12:29:03 123 -0.36 3/20/2004 12:29:52 172 -0.342 
3/20/2004 12:29:04 124 -0.399 3/20/2004 12:29:53 173 -0.342 
3/20/2004 12:29:05 125 -0.477 3/20/2004 12:29:54 174 -0.342 
3/20/2004 12:29:06 126 -0.748 3/20/2004 12:29:55 175 -0.341 
3/20/2004 12:29:07 127 -0.964 3/20/2004 12:29:56 176 -0.34 
3/20/2004 12:29:08 128 -1.128 3/20/2004 12:29:57 177 -0.339 
3/20/2004 12:29:09 129 -1.226 3/20/2004 12:29:58 178 -0.34 
3/20/2004 12:29:10 130 -1.107 3/20/2004 12:29:59 179 -0.34 
3/20/2004 12:29:11 131 -1.003 3/20/2004 12:30:00 180 -0.342 
3/20/2004 12:29:12 132 -0.912 3/20/2004 12:30:01 181 -0.342 
3/20/2004 12:29:13 133 -0.833 3/20/2004 12:30:02 182 -0.342 
3/20/2004 12:29:14 134 -0.762 3/20/2004 12:30:03 183 -0.342 
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3/20/2004 12:30:0.4 184 -0.341 3/20/2004 12:30:53 233 -0.335 
3/20/2004 12:30:05 185 -0.341 3/20/2004 12:30:54 234 -0.336 
3/20/2004 12:30:06 186 -0.341 3/20/2004 12:30:55 235 -0.336 
3/20/2004 12:30:07 187 -0.341 3/20/2004 12:30:56 236 -0.337 
3/20/2004 12:30:08 188 -0.341 3/20/2004 12:30:57 237 -0.339 
3/20/2004 12:30:09 189 -0.341 3/20/2004 12:30:58 238 -0.338 
3/20/2004 12:30:10 190 -0.341 3/20/2004 12:30:59 239 -0.338 
3/20/2004 12:30:11 191 -0.339 3/20/2004 12:31:00 240 -0.338 
3/20/2004 12:30:12 192 -0.339 3/20/2004 12:31:01 241 -0.338 
3/20/2004 12:30:13 193 -0.339 3/20/2004 12:31 :02 242 -0.339 
3/20/2004 12:30:14 194 -0.338 3/20/2004 12:31 :03 243 -0.339 
3/20/2004 12:30:15 195 0.007 3/20/2004 12:31 :04 244 -0.339 
3/20/2004 12:30:16 196 0.386 3/20/2004 12:31:05 245 -0.339 
3/20/2004 12:30:17 197 0.536 3/20/2004 12:31:06 246 -0.339 
3/20/2004 12:30:18 198 0.635 3/20/2004 12:31 :07 247 -0.339 
3/20/2004 12:30:19 199 0.408 3/20/2004 12:31 :08 248 -0.339 
3/20/2004 12:30:20 200 0.12 3/20/2004 12:31:09 249 -0.338 
3/20/2004 12:30:21 201 0.048 3/20/2004 12:31:10 250 -0.338 
3/20/2004 12:30:22 202 0.012 3/20/2004 12:31 :11 251 -0.338 
3/20/2004 12:30:23 203 -0.054 3/20/2004 12:31:12 252 -0.338 
3/20/2004 12:30:24 204 -0.1 3/20/2004 12:31:13 253 -0.339 
3/20/2004 12:30:25 205 -0.14 3/20/2004 12:31 :14 254 -0.338 
3/20/2004 12:30:26 206 -0.173 3/20/2004 12:31:15 255 -0.337 
3/20/2004 12:30:27 207 -0.2 3/20/2004 12:31:16 256 -0.338 
3/20/2004 12:30:28 208 -0.223 3/20/2004 12:31:17 257 -0.338 
3/20/2004 12:30:29 209 -0.241 3/20/2004 12:31:18 258 -0.339 
3/20/2004 12:30:30 210 -0.257 3/20/2004 12:31:19 259 -0.339 
3/20/2004 12:30:31 211 -0.27 3/20/2004 12:31:20 260 -0.339 
3/20/2004 12:30:32 212 -0.28 3/20/2004 12:31 :21 261 -0.339 
3/20/2004 12:30:33 213 -0.29 3/20/2004 12:31:22 262 -0.339 
3/20/2004 12:30:34 214 -0.298 3/20/2004 12:31:23 263 -0.338 
3/20/2004 12:30:35 215 -0.305 3/20/2004 12:31 :24 264 -0.336 
3/20/2004 12:30:36 216 -0.312 3/20/2004 12:31:25 265 -0.336 
3/20/2004 12:30:37 217 -0.318 3/20/2004 12:31 :26 266 -0.335 
3/20/2004 12:30:38 218 -0.321 3/20/2004 12:31:27 267 -0.479 
3/20/2004 12:30:39 219 -0.324 3/20/2004 12:31:28 268 -0.727 
3/20/2004 12:30:40 220 -0.327 3/20/2004 12:31 :29 269 -1.031 
3/20/2004 12:30:41 221 -0.328 3/20/2004 12:31:30 270 -1.227 
3/20/2004 12:30:42 222 -0.331 3/20/2004 12:31 :31 271 -1.279 
3/20/2004 12:30:43 223 -0.331 3/20/2004 12:31 :32 272 -1.199 
3/20/2004 12:30:44 224 -0.333 3/20/2004 12:31:33 273 -1.038 
3/20/2004 12:30:45 225 -0.334 3/20/2004 12:31 :34 274 -0.966 
3/20/2004 12:30:46 226 -0.334 3/20/2004 12:31:35 275 -0.882 
3/20/2004 12:30:47 227 -0.334 3/20/2004 12:31:36 276 -0.808 
3/20/2004 12:30:48 228 -0.334 3/20/2004 12:31 :37 277 -0.744 
3/20/2004 12:30:49 229 -0.334 3/20/2004 12:31:38 278 -0.686 
3/20/2004 12:30:50 230 -0.335 3/20/2004 12:31 :39 279 -0.628 
3/20/2004 12:30:51 231 -0.336 3/20/2004 12:31 :40 280 -0.58 
3/20/2004 12:30:52 232 -0.336 3/20/2004 12:31:41 281 -0.541 
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3/20/2004 12:31:42.• 282 -0,509 3/20/2004 
3/20/2004 12:31:43 283 -0.485 3/20/2004 
3/20/2004 12:31:44 284 -0.465 3/20/2004 
3/20/2004 12:31 :45 285 -0.446 3/20/2004 
3/20/2004 12:31 :46 286 -0.433 3/20/2004 
3/20/2004 12:31:47 287 -0.436 3/20/2004 
3/20/2004 12:31 :48 288 -0.438 3/20/2004 
3/20/2004 12:31 :49 289 -0.425 3/20/2004 
3/20/2004 12:31:50 290 -0.415 3/20/2004 
3/20/2004 12:31:51 291 -0.393 3/20/2004 
3/20/2004 12:31 :52 292 -0.373 3/20/2004 
3/20/2004 12:31:53 293 -0.371 3/20/2004 
3/20/2004 12:31:54 294 -0.364 3/20/2004 
3/20/2004 12:31:55 295 -0.358 3/20/2004 
3/20/2004 12:31:56 296 -0.356 3/20/2004 
3/20/2004 12:31:57 297 -0.352 3/20/2004 
3/20/2004 12:31:58 298 -0.351 3/20/2004 
3/20/2004 12:31 :59 299 -0.348 3/20/2004 
3/20/2004 12:32:00 300 -0.345 3/20/2004 
3/20/2004 12:32:01 301 -0.343 3/20/2004 
3/20/2004 12:32:02 302 -0.341 3/20/2004 
3/20/2004 12:32:03 303 -0.34 3/20/2004 
3/20/2004 12:32:04 304 -0.34 3/20/2004 
3/20/2004 12:32:05 305 -0.339 3/20/2004 
3/20/2004 12:32:06 306 -0.34 3/20/2004 
3/20/2004 12:32:07 307 -0.34 3/20/2004 
3/20/2004 12:32:08 308 -0.339 3/20/2004 
3/20/2004 12:32:09 309 -0.338 3/20/2004 
3/20/2004 12:32:10 310 -0.337 3/20/2004 
3/20/2004 12:32:11 311 -0.336 3/20/2004 
3/20/2004 12:32:12 312 -0.337 3/20/2004 
3/20/2004 12:32:13 313 -0.337 3/20/2004 
3/20/2004 12:32:14 314 -0.338 3/20/2004 
3/20/2004 12:32:15 315 -0.338 3/20/2004 
3/20/2004 12:32:16 316 -0.338 3/20/2004 
3/20/2004 12:32:17 317 -0.338 3/20/2004 
3/20/2004 12:32:18 318 -0.338 3/20/2004 
3/20/2004 12:32:19 319 -0.338 3/20/2004 
3/20/2004 12:32:20 320 -0.337 3/20/2004 
3/20/2004 12:32:21 321 -0.337 3/20/2004 
3/20/2004 12:32:22 322 -0.337 3/20/2004 
3/20/2004 12:32:23 323 -0.337 3/20/2004 
3/20/2004 12:32:24 324 -0.336 3/20/2004 
3/20/2004 12:32:25 325 -0,336 3/20/2004 
3/20/2004 12:32:26 326 -0.336 3/20/2004 
3/20/2004 12:32:27 327 -0.336 3/20/2004 
3/20/2004 12:32:28 328 -0.336 3/20/2004 
3/20/2004 12:32:29 329 -0.337 3/20/2004 
3/20/2004 12:32:30 330 -0.337 3/20/2004 
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Time , ET sec 
12:32:31 331 
12:32:32 332 
12:32:33 333 
12:32:34 334 
12:32:35 335 
12:32:36 336 
12:32:37 337 
12:32:38 338 
12:32:39 339 
12:32:40 340 
12:32:41 341 
12:32:42 342 
12:32:43 343 
12:32:44 344 
12:32:45 345 
12:32:46 346 
12:32:47 347 
12:32:48 348 
12:32:49 349 
12:32:50 350 
12:32:51 351 
12:32:52 352 
12:32:53 353 
12:32:54 354 
12:32:55 355 
12:32:56 356 
12:32:57 357 
12:32:58 358 
12:32:59 359 
12:33:00 360 
12:33:01 361 
12:33:02 362 
12:33:03 363 
12:33:04 364 
12:33:05 365 
12:33:06 366 
12:33:07 367 
12:33:08 368 
12:33:09 369 
12:33:10 370 
12:33:11 371 
12:33:12 372 
12:33:13 373 
12:33:14 374 
12:33:15 375 
12:33:16 376 
12:33:17 377 
12:33:18 378 
12:33:19 379 
Feet H20 
-0.337 
-0.338 
-0.337 
-0.337 
-0.336 
-0.336 
-0,336 
-0.336 
-0.337 
-0.338 
-0.337 
-0.337 
-0.337 
-0.338 
-0.338 
-0.338 
-0.338 
-0.338 
-0.337 
-0.338 
-0.337 
-0.337 
-0.339 
-0.341 
-0.342 
-0.342 
-0.341 
-0.339 
-0.338 
-0.339 
-0.339 
-0.34 
-0.341 
-0.341 
-0.341 
-0,339 
0.067 
0.315 
0.469 
0.595 
0.296 
0.135 
0.055 
-0.012 
-0.066 
-0.11 
-0.145 
-0.176 
-0.203 
I j 
Date Time ET sec FeetH20 Date Time ET sec Feet H20 
3/20/2004 12:33:20. 380 -0.225 3/20/2004 12:34:09 429 -0.337 
3/20/2004 12:33:21 381 -0.244 3/20/2004 12:34:10 430 -0.337 
3/20/2004 12:33:22 382 -0.26 3/20/2004 12:34:11 431 -0.337 
3/20/2004 12:33:23 383 -0.273 3/20/2004 12:34:12 432 -0.336 
3/20/2004 12:33:24 384 -0.284 3/20/2004 12:34:13 433 -0.336 
3/20/2004 12:33:25 385 -0.294 3/20/2004 12:34:14 434 -0.336 
3/20/2004 12:33:26 386 -0.302 3/20/2004 12:34:15 435 -0.336 
3/20/2004 12:33:27 387 -0.308 3/20/2004 12:34:16 436 -0.338 
3/20/2004 12:33:28 388 -0.312 3/20/2004 12:34:17 437 -0.443 
3/20/2004 12:33:29 389 -0.316 3/20/2004 12:34:18 438 -0.418 
3/20/2004 12:33:30 390 -0.319 3/20/2004 12:34:19 439 -0.617 
3/20/2004 12:33:31 391 -0.322 3/20/2004 12:34:20 440 -0.991 
3/20/2004 12:33:32 392 -0.325 3/20/2004 12:34:21 441 -1.303 
3/20/2004 12:33:33 393 -0.326 3/20/2004 12:34:22 442 -1.503 
3/20/2004 12:33:34 394 -0.328 3/20/2004 12:34:23 443 -1.455 
3/20/2004 12:33:35 395 -0.329 3/20/2004 12:34:24 444 -1.209 
3/20/2004 12:33:36 396 -0.33 3/20/2004 12:34:25 445 -0.902 
3/20/2004 12:33:37 397 -0.331 3/20/2004 12:34:26 446 -0.818 
3/20/2004 12:33:38 398 -0.332 3/20/2004 12:34:27 447 -0.745 
3/20/2004 12:33:39 399 -0.33 3/20/2004 12:34:28 448 -0.683 
3/20/2004 12:33:40 400 -0.331 3/20/2004 12:34:29 449 -0.629 
3/20/2004 12:33:41 401 -0.332 3/20/2004 12:34:30 450 -0.584 
3/20/2004 12:33:42 402 -0.333 3/20/2004 12:34:31 451 -0.545 
3/20/2004 12:33:43 403 -0.336 3/20/2004 12:34:32 452 -0.513 
3/20/2004 12:33:44 404 -0.336 3/20/2004 12:34:33 453 -0.486 
3/20/2004 12:33:45 405 -0.336 3/20/2004 12:34:34 454 -0.464 
3/20/2004 12:33:46 406 -0.338 3/20/2004 12:34:35 455 -0.444 
3/20/2004 12:33:47 407 -0.338 3/20/2004 12:34:36 456 -0.427 
3/20/2004 12:33:48 408 -0.338 3/20/2004 12:34:37 457 -0.412 
3/20/2004 12:33:49 409 -0.338 3/20/2004 12:34:38 458 -0.401 
3/20/2004 12:33:50 410 -0.337 3/20/2004 12:34:39 459 -0.391 
3/20/2004 12:33:51 411 -0.338 3/20/2004 12:34:40 460 -0.383 
3/20/2004 12:33:52 412 -0.338 3/20/2004 12:34:41 461 -0.376 
3/20/2004 12:33:53 413 -0.338 3/20/2004 12:34:42 462 -0.37 
3/20/2004 12:33:54 414 -0.337 3/20/2004 12:34:43 463 -0.364 
3/20/2004 12:33:55 415 -0.336 3/20/2004 12:34:44 464 -0.359 
3/20/2004 12:33:56 416 -0.336 3/20/2004 12:34:45 465 -0.356 
3/20/2004 12:33:57 417 -0.336 3/20/2004 12:34:46 466 -0.353 
3/20/2004 12:33:58 418 -0.337 3/20/2004 12:34:47 467 -0.35 
3/20/2004 12:33:59 419 -0.337 3/20/2004 12:34:48 468 -0.348 
3/20/2004 12:34:00 420 -0.337 3/20/2004 12:34:49 469 -0.346 
3/20/2004 12:34:01 421 -0.337 3/20/2004 12:34:50 470 -0.345 
3/20/2004 12:34:02 422 -0.336 3/20/2004 12:34:51 471 -0.343 
3/20/2004 12:34:03 423 -0.336 3/20/2004 12:34:52 472 -0.342 
3/20/2004 12:34:04 424 -0.336 3/20/2004 12:34:53 473 -0.342 
3/20/2004 12:34:05 425 -0.338 3/20/2004 12:34:54 474 -0.341 
3/20/2004 12:34:06 426 -0.338 3/20/2004 12:34:55 475 -0.341 
3/20/2004 12:34:07 427 -0.339 3/2012004 12:34:56 476 -0.341 
3/20/2004 12:34:08 428 -0.338 3/20/2004 12:34:57 477 -0.341 
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3/20/2004 12:34:5fi. 478 -0.341 3/20/2004 12:35:47 527 -11.08 
3/20/2004 12:34:59 479 -0.341 3/20/2004 12:35:48 528 -11.085 
3/20/2004 12:35:00 480 -0.341 3/20/2004 12:35:49 529 -11.085 
3/20/2004 12:35:01 481 -0.34 3/20/2004 12:35:50 530 -11.086 
3/20/2004 12:35:02 482 -0.34 3/20/2004 12:35:51 531 -11.081 
3/20/2004 12:35:03 483 -0.34 3/20/2004 12:35:52 532 -11.078 
3/20/2004 12:35:04 484 -0.339 3/20/2004 12:35:53 533 -11.075 
3/20/2004 12:35:05 485 -0.339 3/20/2004 12:35:54 534 -11.074 
3/20/2004 12:35:06 486 -0.339 3/20/2004 12:35:55 535 -11.075 
3/20/2004 12:35:07 487 -0.338 3/20/2004 12:35:56 536 -11.075 
3/20/2004 12:35:08 488 -0.338 3/20/2004 12:35:57 537 -11.075 
3/20/2004 12:35:09 489 -0.337 3/20/2004 12:35:58 538 -11.076 
3/20/2004 12:35:10 490 -0.337 3/20/2004 12:35:59 539 -11.076 
3/20/2004 12:35:11 491 -0.337 3/20/2004 12:36:00 540 -11.076 
3/20/2004 12:35:12 492 -0.338 3/20/2004 12:36:01 541 -11.076 
3/20/2004 12:35:13 493 -0.338 3/20/2004 12:36:02 542 -11.079 
3/20/2004 12:35:14 494 -0.336 3/20/2004 12:36:03 543 -11.081 
3/20/2004 12:35:15 495 -0.334 3/20/2004 12:36:04 544 -11.086 
3/20/2004 12:35:16 496 -0.33 3/20/2004 12:36:05 545 -11.09 
3/20/2004 12:35:17 497 -0.326 3/20/2004 12:36:06 546 -11.094 
3/20/2004 12:35:18 498 -0.401 3/20/2004 12:36:07 547 -11.095 
3/20/2004 12:35:19 499 -0.623 3/20/2004 12:36:08 548 -11.094 
3/20/2004 12:35:20 500 -0.998 3/20/2004 12:36:09 549 -11.096 
3/20/2004 12:35:21 501 -1.559 3/20/2004 12:36:10 550 -11.095 
3/20/2004 12:35:22 502 -2.155 3/20/2004 12:36:11 551 -11.093 
3/20/2004 12:35:23 503 -2.803 3/20/2004 12:36:12 552 -11.097 
3/20/2004 12:35:24 504 -3.437 3/20/2004 12:36:13 553 -11.1 
3/20/2004 12:35:25 505 -4.085 3/20/2004 12:36:14 554 -11.108 
3/20/2004 12:35:26 506 -4.687 3/20/2004 12:36:15 555 -11.117 
3/20/2004 12:35:27 507 -5.305 3/20/2004 12:36:16 556 -11.114 
3/20/2004 12:35:28 508 -5.977 3/20/2004 12:36:17 557 -11.105 
3/20/2004 12:35:29 509 -6.561 3/20/2004 12:36:18 558 -11.097 
3/20/2004 12:35:30 510 -7.264 3/20/2004 12:36:19 559 -11.092 
3/20/2004 12:35:31 511 -7.89 3/20/2004 12:36:20 560 -11.096 
l 3/20/2004 12:35:32 512 -8.504 3/20/2004 
12:36:21 561 -11.103 
3/20/2004 12:35:33 513 -9.171 3/20/2004 12:36:22 562 -11.109 
3/20/2004 12:35:34 514 -9.862 3/20/2004 12:36:23 563 -11.113 
3/20/2004 12:35:35 515 -10.427 3/20/2004 12:36:24 564 -11.117 
3/20/2004 12:35:36 516 -10.814 3/20/2004 12:36:25 565 -11.12 
3/20/2004 12:35:37 517 -11.037 3/20/2004 12:36:26 566 -11.129 
3/20/2004 12:35:38 518 -11.053 3/20/2004 12:36:27 567 -11.132 
3/20/2004 12:35:39 519 -11.06 3/20/2004 12:36:28 568 -11.134 
3/20/2004 12:35:40 520 -11.065 3/20/2004 12:36:29 569 -11.138 
3/20/2004 12:35:41 521 -11.072 3/20/2004 12:36:30 570 -11.137 
3/20/2004 12:35:42 522 -11.073 3/20/2004 12:36:31 571 -11.139 
3/20/2004 12:35:43 523 -11.079 3/20/2004 12:36:32 572 -11.141 
3/20/2004 12:35:44 524 -11.077 3/20/2004 12:36:33 573 -11.139 
3/20/2004 12:35:45 525 -11.079 3/20/2004 12:36:34 574 -11.13 
3/20/2004 12:35:46 526 -11.081 3/20/2004 12:36:35 575 -11.129 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 12:36:3{>. 576 -11.126 3/20/2004 12:37:25 625 -11.128 
3/20/2004 12:36:37 577 -11.124 3/20/2004 12:37:26 626 -11.129 
3/20/2004 12:36:38 578 -11.114 
3/20/2004 12:36:39 579 -11.096 
3/20/2004 12:36:40 580 -11.078 
3/20/2004 12:36:41 581 -11.064 
3/20/2004 12:36:42 582 -11.064 
3/20/2004 12:36:43 583 -11.065 
3/20/2004 12:36:44 584 -11.069 
3/20/2004 12:36:45 585 -11.068 
3/20/2004 12:36:46 586 -11.07 
3/20/2004 12:36:47 587 -11.071 
3/20/2004 12:36:48 588 -11.074 
3/20/2004 12:36:49 589 -11.08 
3/20/2004 12:36:50 590 -11.089 
3/20/2004 12:36:51 591 -11.107 
3/20/2004 12:36:52 592 -11.117 
3/20/2004 12:36:53 593 -11.125 
3/20/2004 12:36:54 594 -11.128 
3/20/2004 12:36:55 595 -11.121 
3/20/2004 12:36:56 596 -11.119 
3/20/2004 12:36:57 597 -11.117 
3/20/2004 12:36:58 598 -11.113 
3/20/2004 12:36:59 599 -11.112 
3/20/2004 12:37:00 600 -11.111 
3/20/2004 12:37:01 601 -11.11 
3/20/2004 12:37:02 602 -11.111 
3/20/2004 12:37:03 603 -11.11 
3/20/2004 12:37:04 604 -11.11 
3/20/2004 12:37:05 605 -11.111 
3/20/2004 12:37:06 606 -11.11 
3/20/2004 12:37:07 607 -11.11 
3/20/2004 12:37:08 608 -11.11 
3/20/2004 12:37:09 609 -11.11 
3/20/2004 12:37:10 610 -11.109 
3/20/2004 12:37:11 611 -11.109 
3/20/2004 12:37:12 612 -11.109 
3/20/2004 12:37:13 613 -11.11 
3/20/2004 12:37:14 614 -11.111 
3/20/2004 12:37:15 615 -11.112 
3/20/2004 12:37:16 616 -11.114 
3/20/2004 12:37:17 617 -11.115 
3/20/2004 12:37:18 618 -11.116 
3/20/2004 12:37:19 619 -11.117 
3/20/2004 12:37:20 620 -11.118 
3/20/2004 12:37:21 621 -11.12 
3/20/2004 12:37:22 622 -11.122 
3/20/2004 12:37:23 623 -11.124 
3/20/2004 12:37:24 624 -11.126 
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Test name: 12173 
In-Situ Inc. MiniTroll Std P 
Data gathered using Linear testing 
Time between data points: 1.0 seconds 
Number of data samples: 713 
Pressure head at reference: 33.276 Feet H20 
Date Time ET (sec Feet H20 Date Time ET (sec FeetH20 
3/20/2004 13:27:00 0 0 3/20/2004 13:27:43 43 8.998 
3/20/2004 13:27:01 1 0.008 3/20/2004 13:27:44 44 9.52 
3/20/2004 13:27:02 2 0.013 3/20/2004 13:27:45 45 9.902 
3/20/2004 13:27:03 3 0.017 3/20/2004 13:27:46 46 10.177 
3/20/2004 13:27:04 4 0.026 3/20/2004 13:27:47 47 10.173 
3/20/2004 13:27:05 5 0.029 3/20/2004 13:27:48 48 10.176 
3/20/2004 13:27:06 6 0.028 3/20/2004 13:27:49 49 10.179 
3/20/2004 13:27:07 7 0.023 3/20/2004 13:27:50 50 10.18 
3/20/2004 13:27:08 8 0.021 3/20/2004 13:27:51 51 10.181 
3/20/2004 13:27:09 9 0.023 3/20/2004 13:27:52 52 10.181 
3/20/2004 13:27:10 10 0.027 3/20/2004 13:27:53 53 10.181 
3/20/2004 13:27:11 11 0.033 3/20/2004 13:27:54 54 10.184 
3/20/2004 13:27:12 12 0.034 3/20/2004 13:27:55 55 10.186 
3/20/2004 13:27:13 13 0.035 3/20/2004 13:27:56 56 10.188 
3/20/2004 13:27:14 14 0.03 3/20/2004 13:27:57 57 10.311 
3/20/2004 13:27:15 15 0.027 3/20/2004 13:27:58 58 10.373 
3/20/2004 13:27:16 16 0.027 3/20/2004 13:27:59 59 10.448 
3/20/2004 13:27:17 17 0.028 3/20/2004 13:28:00 60 10.515 
3/20/2004 13:27:18 18 0.032 3/20/2004 13:28:01 61 10.412 
3/20/2004 13:27:19 19 0.035 3/20/2004 13:28:02 62 10.362 
3/20/2004 13:27:20 20 0.035 3/20/2004 13:28:03 63 10.298 
3/20/2004 13:27:21 21 0.034 3/20/2004 13:28:04 64 10.242 
3/20/2004 13:27:22 22 0.033 3/20/2004 13:28:05 65 10.229 
3/20/2004 13:27:23 23 0.209 3/20/2004 13:28:06 66 10.218 
3/20/2004 13:27:24 24 0.485 3/20/2004 13:28:07 67 10.208 
3/20/2004 13:27:25 25 0.935 3/2012004 13:28:08 68 10.199 
3/20/2004 13:27:26 26 1.394 3/20/2004 13:28:09 69 10.194 
3/20/2004 13:27:27 27 1.705 3/20/2004 13:28:10 70 10.191 
3/20/2004 13:27:28 28 2.188 3/20/2004 13:28:11 71 10.186 
3/20/2004 13:27:29 29 2.456 3/20/2004 13:28:12 72 10.185 
3/20/2004 13:27:30 30 2.932 3/2012004 13:28:13 73 10.184 
!. 
3/20/2004 13:27:31 31 3.437 3/20/2004 13:28:14 74 10.182 
3/20/2004 13:27:32 32 3.831 3/20/2004 13:28:15 75 10.182 
3/20/2004 13:27:33 33 4.359 3/20/2004 13:28:16 76 10.178 
3/20/2004 13:27:34 34 4.836 3/20/2004 13:28:17 77 10.177 
3/20/2004 13:27:35 35 5.297 3/2012004 13:28:18 78 10.176 
3/20/2004 13:27:36 36 5.868 3/20/2004 13:28:19 79 10.173 
3/20/2004 13:27:37 37 6.361 3/20/2004 13:28:20 80 10.173 
3/20/2004 13:27:38 38 6.983 3/20/2004 13:28:21 81 10.173 
3/20/2004 13:27:39 39 7.536 3/20/2004 13:28:22 82 10.174 
312012004 13:27:40 40 7.822 3120/2004 13:28:23 83 10.178 
3/20/2004 13:27:41 41 8.234 3/20/2004 13:28:24 84 10.18 
3/20/2004 13:27:42 42 8.464 3/20/2004 13:28:25 85 10.181 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:28:2ey, 86 10.181 3/20/2004 13:29:15 135 10.096 
3/20/2004 13:28:27 87 10.182 3/20/2004 13:29:16 136 10.119 
3/20/2004 13:28:28 88 10.18 3/2012004 13:29:17 137 10.135 
3/2012004 13:28:29 89 10.178 3/20/2004 13:29:18 138 10.145 
3/20/2004 13:28:30 90 10.179 3/20/2004 13:29:19 139 10.15 
3/20/2004 13:28:31 91 10.178 3/20/2004 13:29:20 140 10.156 
3/20/2004 13:28:32 92 10.178 3/20/2004 13:29:21 141 10.159 
3120/2004 13:28:33 93 10:178 3/20/2004 13:29:22 142 10.162 
3120/2004 13:28:34 94 10.177 3/2012004 13:29:23 143 10.164 
3/2012004 13:28:35 95 10.176 3/2012004 13:29:24 144 10.164 
3/20/2004 13:28:36 96 10.174 3/20/2004 13:29:25 145 10.165 
3/20/2004 13:28:37 97 10.172 3/20/2004 13:29:26 146 10.166 
3/20/2004 13:28:38 98 10.171 3/2012004 13:29:27 147 10.168 
3/20/2004 13:28:39 99 10.171 3/20/2004 13:29:28 148 10.169 
3/20/2004 13:28:40 100 10.172 3/20/2004 13:29:29 149 10.17 
3/20/2004 13:28:41 101 10.173 3/20/2004 13:29:30 150 10.17 
3/20/2004 13:28:42 102 10.173 3/20/2004 13:29:31 151 10.169 
3/20/2004 13:28:43 103 10.173 3/2012004 13:29:32 152 10.167 
3/20/2004 13:28:44 104 10.172 3/20/2004 13:29:33 153 10.167 
3/20/2004 13:28:45 105 10.171 3/20/2004 13:29:34 154 10.165 
3/20/2004 13:28:46 106 10.171 3/20/2004 13:29:35 155 10.166 
3/20/2004 13:28:47 107 10.17 3/20/2004 13:29:36 156 10.167 
3/20/2004 13:28:48 108 10.171 3/20/2004 13:29:37 157 10.167 
3/20/2004 13:28:49 109 10.172 3/20/2004 13:29:38 158 10.17 
3/20/2004 13:28:50 110 10.173 3/20/2004 13:29:39 159 10.17 
3/20/2004 13:28:51 111 10.174 3/20/2004 13:29:40 160 10.169 
3/20/2004 13:28:52 112 10.172 3/20/2004 13:29:41 161 10.169 
3/20/2004 13:28:53 113 10.171 3/2012004 13:29:42 162 10.167 
3/20/2004 13:28:54 114 10.169 3/20/2004 13:29:43 163 10.167 
3/20/2004 13:28:55 115 10.168 3/20/2004 13:29:44 164 10.167 
3/20/2004 13:28:56 116 10.17 3/20/2004 13:29:45 165 10.166 
3/20/2004 13:28:57 117 10.169 3/20/2004 13:29:46 166 10.167 
3/20/2004 13:28:58 118 10.17 3/2012004 13:29:47 167 10.166 
3/20/2004 13:28:59 119 10.171 3/20/2004 13:29:48 168 10.165 
3/20/2004 13:29:00 120 10.171 3/20/2004 13:29:49 169 10.165 
3/20/2004 13:29:01 121 10.17 3120/2004 13:29:50 170 10.164 
3/20/2004 13:29:02 122 10.169 3/20/2004 13:29:51 171 10.165 
3/20/2004 13:29:03 123 10.169 3/20/2004 13:29:52 172 10.165 
3/20/2004 13:29:04 124 10.162 3/20/2004 13:29:53 173 10.165 
3/20/2004 13:29:05 125 10.172 3/20/2004 13:29:54 174 10.163 
3/20/2004 13:29:06 126 10.176 3120/2004 13:29:55 175 10.163 
3/20/2004 13:29:07 127 10.12 3/20/2004 13:29:56 176 10.162 
3/20/2004 13:29:08 128 10.016 3/20/2004 13:29:57 177 10.163 
3/20/2004 13:29:09 129 9.909 3/2012004 13:29:58 178 10.164 
3/20/2004 13:29:10 130 9.837 3/20/2004 13:29:59 179 10.164 
3/20/2004 13:29:11 131 9.847 3/20/2004 13:30:00 180 10.164 
3/20/2004 13:29:12 132 9.928 3/20/2004 13:30:01 181 10.164 
3/20/2004 13:29:13 133 10.006 3/20/2004 13:30:02 182 10.164 
3/20/2004 13:29:14 134 10.06 3/20/2004 13:30:03 183 10.164 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:30:04 184 10.263 3/20/2004 13:30:53 233 10.165 
3/20/2004 13:30:05 185 10.388 3/20/2004 13:30:54 234 10.167 
3/20/2004 13:30:06 186 10.442 3/20/2004 13:30:55 235 10.169 
3/20/2004 13:30:07 187 10.507 3/20/2004 13:30:56 236 10.169 
3/20/2004 13:30:08 188 10.39 3/20/2004 13:30:57 237 10.168 
3/20/2004 13:30:09 189 10.301 3/20/2004 13:30:58 238 10.168 
3/20/2004 13:30:10 190 10.262 3/20/2004 13:30:59 239 10.176 
3/20/2004 13:30:11 191 10.223 3/20/2004 13:31:00 240 10.112 
3/20/2004 13:30:12 192 10.256 3/20/2004 13:31:01 241 10.113 
3/20/2004 13:30:13 193 10.225 3/20/2004 13:31 :02 242 10.133 
3/20/2004 13:30:14 194 10.213 3/20/2004 13:31 :03 243 10.153 
3/20/2004 13:30:15 195 10.191 3/20/2004 13:31:04 244 10.216 
3/20/2004 13:30:16 196 10.179 3/20/2004 13:31:05 245 10.216 
3/20/2004 13:30:17 197 10.174 3/20/2004 13:31 :06 246 10.194 
3/20/2004 13:30:18 198 10.163 3/20/2004 13:31:07 247 10.167 
3/20/2004 13:30:19 199 10.161 3/20/2004 13:31:08 248 10.165 
3/20/2004 13:30:20 200 10.16 3/20/2004 13:31:09 249 10.163 
3/20/2004 13:30:21 201 10.158 3/20/2004 13:31:10 250 10.163 
3/20/2004 13:30:22 202 10.164 3/20/2004 13:31:11 251 10.15 
3/20/2004 13:30:23 203 10.164 3/20/2004 13:31:12 252 10.11 
3/20/2004 13:30:24 204 10.163 3/20/2004 13:31:13 253 9.983 
3/20/2004 13:30:25 205 10.162 3/20/2004 13:31:14 254 9.893 
3/20/2004 13:30:26 206 10.162 3/20/2004 13:31:15 255 9.846 
3/20/2004 13:30:27 207 10.161 3/20/2004 13:31:16 256 9.848 
3/20/2004 13:30:28 208 10.163 3/20/2004 13:31:17 257 9.949 
3/20/2004 13:30:29 209 10.164 3/20/2004 13:31:18 258 10.022 
3/20/2004 13:30:30 210 10.165 3/20/2004 13:31:19 259 10.071 
3/20/2004 13:30:31 211 10.165 3/20/2004 13:31:20 260 10.102 
3/20/2004 13:30:32 212 10.165 3/20/2004 13:31:21 261 10.125 
3/20/2004 13:30:33 213 10.167 3/20/2004 13:31:22 262 10.139 
3/20/2004 13:30:34 214 10.167 3/20/2004 13:31 :23 263 10.146 
3/20/2004 13:30:35 215 10.165 3/20/2004 13:31:24 264 10.151 
3/20/2004 13:30:36 216 10.163 3/20/2004 13:31 :25 265 10.153 
3/20/2004 13:30:37 217 10.161 3/20/2004 13:31:26 266 10.155 
' 
.f 3/20/2004 13:30:38 218 10.161 3/20/2004 13:31 :27 267 10.157 
' 3/20/2004 13:30:39 219 10.164 3/20/2004 13:31 :28 268 10.16 \ 
t 3/20/2004 13:30:40 220 10.166 3/20/2004 13:31:29 269 10.163 
i 3/20/2004 13:30:41 221 10.167 3/20/2004 13:31 :30 270 10.165 
3/20/2004 13:30:42 222 10.165 3/20/2004 13:31 :31 271 10.165 
' 3/20/2004 13:30:43 223 10.165 3/20/2004 13:31 :32 272 10.165 
1 3/20/2004 13:30:44 224 10.164 3/20/2004 13:31:33 273 10.163 
' 3/20/2004 13:30:45 225 10.164 3/20/2004 13:31 :34 274 10.162 
3/20/2004 13:30:46 226 10.164 3/20/2004 13:31:35 275 10.161 
3/20/2004 13:30:47 227 10.163 3/20/2004 13:31 :36 276 10.159 
3/20/2004 13:30:48 228 10.163 3/20/2004 13:31:37 277 10.161 
3/20/2004 13:30:49 229 10.163 3/20/2004 13:31:38 278 10.159 
3/20/2004 13:30:50 230 10.164 3/20/2004 13:31:39 279 10.162 
3/20/2004 13:30:51 231 10.162 3/20/2004 13:31 :40 280 10.159 
3/20/2004 13:30:52 232 10.163 3/20/2004 13:31:41 281 10.156 
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Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:31 :4,2 282 10.157 3/20/2004 13:32:31 331 10.162 
3/20/2004 13:31:43 283 10.159 3/20/2004 13:32:32 332 10.165 
3/20/2004 13:31:44 284 10.165 3/20/2004 13:32:33 333 10.166 
3/20/2004 13:31:45 285 10.169 3/20/2004 13:32:34 334 10.173 
3/20/2004 13:31 :46 286 10.169 3/20/2004 13:32:35 335 10.192 
3/20/2004 13:31:47 287 10.166 3/20/2004 13:32:36 336 10.201 
3/20/2004 13:31:48 288 10.164 3/20/2004 13:32:37 337 10.094 
3/20/2004 13:31 :49 289 10.162 3/20/2004 13:32:38 338 9.858 
3/20/2004 13:31:50 290 10.161 3/20/2004 13:32:39 339 9.482 
3/20/2004 13:31:51 291 10.159 3/2012004 13:32:40 340 9.046 
3/20/2004 13:31 :52 292 10.16 3/20/2004 13:32:41 341 8.614 
3/20/2004 13:31:53 293 10.161 3/20/2004 13:32:42 342 8.221 
3/20/2004 13:31:54 294 10.162 3/20/2004 13:32:43 343 7.845 
3/20/2004 13:31:55 295 10.164 3/20/2004 13:32:44 344 7.358 
3/20/2004 13:31 :56 296 10.163 3/20/2004 13:32:45 345 6.838 
3/20/2004 13:31 :57 297 10.163 3/20/2004 13:32:46 346 6.033 
3/20/2004 13:31 :58 298 10.159 3/20/2004 13:32:47 347 5.275 
3/20/2004 13:31:59 299 10.156 3/20/2004 13:32:48 348 4.42 
3/20/2004 13:32:00 300 10.156 3/20/2004 13:32:49 349 3.5 
3/20/2004 13:32:01 301 10.155 3/20/2004 13:32:50 350 2.693 
3/20/2004 13:32:02 302 10.16 3/20/2004 13:32:51 351 1.874 
3/20/2004 13:32:03 303 10.162 3/20/2004 13:32:52 352 1.111 
3/20/2004 13:32:04 304 10.163 3/20/2004 13:32:53 353 0.555 
3/20/2004 13:32:05 305 10.164 3/20/2004 13:32:54 354 0.258 
3/20/2004 13:32:06 306 10.164 3/20/2004 13:32:55 355 0.039 
3/20/2004 13:32:07 307 10.165 3/20/2004 13:32:56 356 0.04 
3/20/2004 13:32:08 308 10.166 3/20/2004 13:32:57 357 0.034 
3/20/2004 13:32:09 309 10.164 3/20/2004 13:32:58 358 0.024 
3/20/2004 13:32:10 310 10.164 3/20/2004 13:32:59 359 0.017 
3/20/2004 13:32:11 311 10.162 3/20/2004 13:33:00 360 0.013 
3/20/2004 13:32:12 312 10.161 3/20/2004 13:33:01 361 0.022 
i 3/20/2004 13:32:13 313 10.164 3/20/2004 13:33:02 362 0.026 
{ 3/20/2004 13:32:14 314 10.164 3/20/2004 13:33:03 363 0.026 
3/20/2004 13:32:15 315 10.166 3/20/2004 13:33:04 364 0.021 
" 3/20/2004 13:32:16 316 10.166 3/20/2004 13:33:05 365 0.016 
3/20/2004 13:32:17 317 10.165 3/20/2004 13:33:06 366 0.014 
3/20/2004 13:32:18 318 10.164 3/20/2004 13:33:07 367 0.012 
3/20/2004 13:32:19 319 10.161 3/20/2004 13:33:08 368 0.01 
3/20/2004 13:32:20 320 10.161 3/20/2004 13:33:09 369 0.008 
3/20/2004 13:32:21 321 10.161 3/20/2004 13:33:10 370 0.006 
3/20/2004 13:32:22 322 10.161 3/20/2004 13:33:11 371 0.005 
3/20/2004 13:32:23 323 10.162 3/20/2004 13:33:12 372 0.006 
3/20/2004 13:32:24 324 10.162 3/20/2004 13:33:13 373 0.008 
3/20/2004 13:32:25 325 10.161 3/20/2004 13:33:14 374 0.007 
3/20/2004 13:32:26 326 10.161 3/20/2004 13:33:15 375 0.006 
3/20/2004 13:32:27 327 10.159 3/20/2004 13:33:16 376 0.005 
3/20/2004 13:32:28 328 10.157 3/2012004 13:33:17 377 0 
3/20/2004 13:32:29 329 10.158 3/20/2004 13:33:18 378 -0.004 
3/20/2004 13:32:30 330 10.159 3/20/2004 13:33:19 379 -0.008 
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3/20/2004 13:33:29 380 -0.007 3/20/2004 13:34:09 429 0.008 
3/20/2004 13:33:21 381 0.001 3/20/2004 13:34:10 430 0.008 
3/20/2004 13:33:22 382 -0.005 3/20/2004 13:34:11 431 0.008 
3/20/2004 13:33:23 383 -0.014 3/20/2004 13:34:12 432 0.01 
3/20/2004 13:33:24 384 -0.027 3/2012004 13:34:13 433 0.011 
3/20/2004 13:33:25 385 -0.024 3/20/2004 13:34:14 434 0.012 
3/20/2004 13:33:26 386 -0.006 3/20/2004 13:34:15 435 0.012 
3/20/2004 13:33:27 387 0.007 3/20/2004 13:34:16 436 0.013 
3/20/2004 13:33:28 388 0.021 3/20/2004 13:34:17 437 0.013 
3/20/2004 13:33:29 389 0.016 3/20/2004 13:34:18 438 0.013 
3/20/2004 13:33:30 390 0.011 3/20/2004 13:34:19 439 0.013 
3/20/2004 13:33:31 391 0.01 3/20/2004 13:34:20 440 0.012 
3/20/2004 13:33:32 392 0.009 3/20/2004 13:34:21 441 0.012 
3/20/2004 13:33:33 393 0.009 3/20/2004 13:34:22 442 0.012 
3/20/2004 13:33:34 394 -0.001 3/20/2004 13:34:23 443 0.012 
3/2012004 13:33:35 395 -0.003 3/2012004 13:34:24 444 0.013 
3/20/2004 13:33:36 396 -0.002 3/20/2004 13:34:25 445 0.013 
3/20/2004 13:33:37 397 -0.006 3/20/2004 13:34:26 446 0.012 
3/20/2004 13:33:38 398 0.003 3/2012004 13:34:27 447 0.012 
3/20/2004 13:33:39 399 0.007 3/20/2004 13:34:28 448 0.012 
3/20/2004 13:33:40 400 0.009 3/20/2004 13:34:29 449 0.012 
3/20/2004 13:33:41 401 0.014 3/2012004 13:34:30 450 0.011 
3/20/2004 13:33:42 402 0.017 3/20/2004 13:34:31 451 0.006 
3/20/2004 13:33:43 403 0.016 3/20/2004 13:34:32 452 0.001 
3/20/2004 13:33:44 404 0.017 3/20/2004 13:34:33 453 -0.004 
3/20/2004 13:33:45 405 0.013 3/20/2004 13:34:34 454 -0.007 
3/20/2004 13:33:46 406 0.004 3/20/2004 13:34:35 455 -0.007 
3/2012004 13:33:47 407 -0.001 3/20/2004 13:34:36 456 -0.005 
3/20/2004 13:33:48 408 -0.006 3/20/2004 13:34:37 457 -0.004 
3/20/2004 13:33:49 409 -0.01 3/20/2004 13:34:38 458 -0.003 
3/20/2004 13:33:50 410 -0.007 3/20/2004 13:34:39 459 -0.002 
3/20/2004 13:33:51 411 -0.005 3/20/2004 13:34:40 460 -0.003 
3/20/2004 13:33:52 412 -0.005 3/20/2004 13:34:41 461 -0.003 
3/20/2004 13:33:53 413 0.001 3/20/2004 13:34:42 462 -0.003 
j 3/20/2004 13:33:54 414 0.003 3/20/2004 13:34:43 463 -0.003 
3/20/2004 13:33:55 415 0.003 3/2012004 13:34:44 464 -0.003 
3/20/2004 13:33:56 416 0.003 3/20/2004 13:34:45 465 -0.004 
3/20/2004 13:33:57 417 0.004 3/20/2004 13:34:46 466 -0.003 
3/20/2004 13:33:58 418 0.004 3/2012004 13:34:47 467 -0.004 
3/20/2004 13:33:59 419 0.004 3/20/2004 13:34:48 468 -0.004 
3/20/2004 13:34:00 420 0.005 3/20/2004 13:34:49 469 -0.004 
3/20/2004 13:34:01 421 0.004 3/20/2004 13:34:50 470 -0.005 
3/20/2004 13:34:02 422 0.005 3/20/2004 13:34:51 471 -0.005 
3/20/2004 13:34:03 423 0.005 3/20/2004 13:34:52 472 -0.006 
3/20/2004 13:34:04 424 0.005 3120/2004 13:34:53 473 -0.005 
3/20/2004 13:34:05 425 0.006 3/20/2004 13:34:54 474 -0.005 
3/20/2004 13:34:06 426 0.006 3/20/2004 13:34:55 475 -0.006 
3/20/2004 13:34:07 427 0.007 3/20/2004 13:34:56 476 -0.005 
3/20/2004 13:34:08 428 0.007 3/20/2004 13:34:57 477 -0.005 
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3/20/2004 13:34:58 478 -0.006 3/20/2004 
3/20/2004 13:34:59 479 -0.006 3/20/2004 
3/20/2004 13:35:00 480 -0.006 3/20/2004 
3/20/2004 13:35:01 481 -0.007 3/20/2004 
3/20/2004 13:35:02 482 -0.008 3/20/2004 
3/20/2004 13:35:03 483 -0.008 3/20/2004 
3/20/2004 13:35:04 484 -0.008 3/20/2004 
3/20/2004 13:35:05 485 -0.008 3/20/2004 
3/20/2004 13:35:06 486 -0.008 3/20/2004 
3/20/2004 13:35:07 487 -0.008 3/20/2004 
3/20/2004 13:35:08 488 -0.008 3/20/2004 
3/20/2004 13:35:09 489 -0.008 3/20/2004 
3/20/2004 13:35:10 490 -0.009 3/20/2004 
3/20/2004 13:35:11 491 -0.009 3/20/2004 
3/20/2004 13:35:12 492 -0.009 3/20/2004 
3/20/2004 13:35:13 493 -0.01 3/20/2004 
3/20/2004 13:35:14 494 -0.011 3/20/2004 
3/20/2004 13:35:15 495 -0.011 3/20/2004 
3/20/2004 13:35:16 496 -0.012 3/20/2004 
3/20/2004 13:35:17 497 -0.012 3/20/2004 
3/20/2004 13:35:18 498 -0.012 3/20/2004 
3/20/2004 13:35:19 499 -0.013 3/20/2004 
3/20/2004 13:35:20 500 -0.013 3/20/2004 
3/20/2004 13:35:21 501 -0.013 3/20/2004 
3/20/2004 13:35:22 502 -0.013 3/20/2004 
3/20/2004 13:35:23 503 -0.013 3/20/2004 
3/20/2004 13:35:24 504 -0.013 3/20/2004 
3/20/2004 13:35:25 505 -0.012 3/20/2004 
3/20/2004 13:35:26 506 -0.012 3/20/2004 
3/20/2004 13:35:27 507 -0.012 3/20/2004 
3/20/2004 13:35:28 508 -0.013 3/20/2004 
3/20/2004 13:35:29 509 -0.013 3/20/2004 
3/20/2004 13:35:30 510 -0.013 3/20/2004 
3/20/2004 13:35:31 511 -0.014 3/20/2004 
3/20/2004 13:35:32 512 -0.014 3/20/2004 
3/20/2004 13:35:33 513 -0.014 3/20/2004 
3/20/2004 13:35:34 514 -0.014 3/20/2004 
3/20/2004 13:35:35 515 -0.013 3/20/2004 
3/20/2004 13:35:36 516 -0.013 3/20/2004 
3/20/2004 13:35:37 517 -0.014 3/20/2004 
3/20/2004 13:35:38 518 -0.014 3/20/2004 
3/20/2004 13:35:39 519 -0.014 3/20/2004 
3/20/2004 13:35:40 520 -0.014 3/20/2004 
3/20/2004 13:35:41 521 -0.014 3/20/2004 
3/20/2004 13:35:42 522 -0.015 3/20/2004 
3/20/2004 13:35:43 523 -0.015 3/20/2004 
3/20/2004 13:35:44 524 -0.015 3/20/2004 
3/20/2004 13:35:45 525 -0.015 3/20/2004 
3/20/2004 13:35:46 526 -0.015 3/20/2004 
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13:35:47 527 
13:35:48 528 
13:35:49 529 
13:35:50 530 
13:35:51 531 
13:35:52 532 
13:35:53 533 
13:35:54 534 
13:35:55 535 
13:35:56 536 
13:35:57 537 
13:35:58 538 
13:35:59 539 
13:36:00 540 
13:36:01 541 
13:36:02 542 
13:36:03 543 
13:36:04 544 
13:36:05 545 
13:36:06 546 
13:36:07 547 
13:36:08 548 
13:36:09 549 
13:36:10 550 
13:36:11 551 
13:36:12 552 
13:36:13 553 
13:36:14 554 
13:36:15 555 
13:36:16 556 
13:36:17 557 
13:36:18 558 
13:36:19 559 
13:36:20 560 
13:36:21 561 
13:36:22 562 
13:36:23 563 
13:36:24 564 
13:36:25 565 
13:36:26 566 
13:36:27 567 
13:36:28 568 
13:36:29 569 
13:36:30 570 
13:36:31 571 
13:36:32 572 
13:36:33 573 
13:36:34 574 
13:36:35 575 
Feet H20 
-0.015 
-0.016 
-0.017 
-0.017 
-0.017 
-0.017 
-0.018 
-0.018 
-0.018 
-0.019 
-0.016 
-0.012 
-0.014 
-0.011 
-0.009 
-0.006 
0.004 
0.012 
0.016 
0.018 
0.02 
0.018 
0.022 
0.025 
0.028 
0.035 
0.037 
0.041 
0.043 
0.044 
0.045 
0.045 
0.044 
0.044 
0.044 
0.044 
0.044 
0.043 
0.042 
0.042 
0.042 
0.041 
0.04 
0.037 
0.036 
0.037 
0.038 
0.041 
0.041 
i 
:1 
Date Time ET sec Feet H20 Date Time ET sec Feet H20 
3/20/2004 13:36:36 576 0.037 3/20/2004 13:37:25 625 0.018 
3/20/2004 13:36:37 577 0.035 3/20/2004 13:37:26 626 0.017 
3/20/2004 13:36:38 578 0.035 3/20/2004 13:37:27 627 0.016 
3/20/2004 13:36:39 579 0.032 3/20/2004 13:37:28 628 0.015 
3/20/2004 13:36:40 580 0.03 3/20/2004 13:37:29 629 0.014 
3/20/2004 13:36:41 581 0.028 3/20/2004 13:37:30 630 0.014 
3/20/2004 13:36:42 582 0.019 3/20/2004 13:37:31 631 0.013 
3/20/2004 13:36:43 583 0.017 3/20/2004 13:37:32 632 0.013 
3/20/2004 13:36:44 584 0.017 3/20/2004 13:37:33 633 0.013 
3/20/2004 13:36:45 585 0.007 3/20/2004 13:37:34 634 0.012 
3/20/2004 13:36:46 586 0.003 3/20/2004 13:37:35 635 0.011 
3/20/2004 13:36:47 587 -0.007 3/20/2004 13:37:36 636 0.01 
3/20/2004 13:36:48 588 -0.015 3/2012004 13:37:37 637 0.009 
3/20/2004 13:36:49 589 -0.017 3/20/2004 13:37:38 638 0.009 
3/20/2004 13:36:50 590 -0.017 3/20/2004 13:37:39 639 0.009 
3/20/2004 13:36:51 591 -0.012 3/20/2004 13:37:40 640 0.009 
3/20/2004 13:36:52 592 -0.009 3/20/2004 13:37:41 641 0.008 
3/20/2004 13:36:53 593 ·0.005 3/20/2004 13:37:42 642 0.008 
3/20/2004 13:36:54 594 -0.004 3/20/2004 13:37:43 643 0.008 
3/20/2004 13:36:55 595 -0.004 3/20/2004 13:37:44 644 0.008 
3/20/2004 13:36:56 596 0 3/20/2004 13:37:45 645 0.008 
3/20/2004 13:36:57 597 0.006 3/20/2004 13:37:46 646 0.007 
3/20/2004 13:36:58 598 0.011 3/20/2004 13:37:47 647 0.007 
3/20/2004 13:36:59 599 0.015 3/20/2004 13:37:48 648 0.006 
3/20/2004 13:37:00 600 0.018 3/20/2004 13:37:49 649 0.007 
3/20/2004 13:37:01 601 0.016 3/20/2004 13:37:50 650 0.006 
3/20/2004 13:37:02 602 0.018 3/20/2004 13:37:51 651 0.006 
3/20/2004 13:37:03 603 0.019 3/20/2004 13:37:52 652 0.005 
3/20/2004 13:37:04 604 0.016 3/20/2004 13:37:53 653 0.005 
3/20/2004 13:37:05 605 0.018 3/20/2004 13:37:54 654 0.006 
3/20/2004 13:37:06 606 0.019 3/20/2004 13:37:55 655 0.006 
3/20/2004 13:37:07 607 0.019 3/20/2004 13:37:56 656 0.006 
3/20/2004 13:37:08 608 0.02 3/20/2004 13:37:57 657 0.006 
3/20/2004 13:37:09 609 0.018 3/20/2004 13:37:58 658 0.005 
3/20/2004 13:37:10 610 0.019 3/20/2004 13:37:59 659 0.005 
3/20/2004 13:37:11 611 0.02 3/20/2004 13:38:00 660 0.005 
3/20/2004 13:37:12 612 0.023 3/20/2004 13:38:01 661 0.006 
3/20/2004 13:37:13 613 0.026 3/20/2004 13:38:02 662 0.006 
3/20/2004 13:37:14 614 0.026 3/20/2004 13:38:03 663 0.007 
3/20/2004 13:37:15 615 0.025 3/20/2004 13:38:04 664 0.007 
3/20/2004 13:37:16 616 0.024 3/20/2004 13:38:05 665 0.007 
3/20/2004 13:37:17 617 0.023 3/20/2004 13:38:06 666 0.007 
3/20/2004 13:37:18 618 0.022 3/20/2004 13:38:07 667 0.007 
3/20/2004 13:37:19 619 0.021 3/20/2004 13:38:08 668 0.006 
3/20/2004 13:37:20 620 0.021 3/20/2004 13:38:09 669 0.007 
3/2012004 13:37:21 621 0.02 3/20/2004 13:38:10 670 0.006 
3/20/2004 13:37:22 622 0.019 3/20/2004 13:38:11 671 0.006 
3/20/2004 13:37:23 623 0.019 3/20/2004 13:38:12 672 0.006 
3/20/2004 13:37:24 624 0.018 3/20/2004 13:38:13 673 0.006 
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3/20/2004 13:38:14.. 674 0.006 
3/20/2004 13:38:15 675 0.006 
3/20/2004 13:38:16 676 0.006 
3/20/2004 13:38:17 677 0.007 
3/20/2004 13:38:18 678 0.006 
3/20/2004 13:38:19 679 0.006 
3/20/2004 13:38:20 680 0.006 
3/20/2004 13:38:21 681 0.007 
3/20/2004 13:38:22 682 0.007 
3/20/2004 13:38:23 683 0.007 
3/20/2004 13:38:24 684 0.007 
3/20/2004 13:38:25 685 0.007 
3/20/2004 13:38:26 686 0.007 
3/20/2004 13:38:27 687 0.007 
3/20/2004 13:38:28 688 0.006 
3/20/2004 13:38:29 689 0.006 
3/20/2004 13:38:30 690 0.005 
3/20/2004 13:38:31 691 0.006 
3/20/2004 13:38:32 692 0.006 
3/20/2004 13:38:33 693 0.006 
3/20/2004 13:38:34 694 0.007 
3/20/2004 13:38:35 695 0.006 
3/20/2004 13:38:36 696 0.006 
3/20/2004 13:38:37 697 0.005 
3/20/2004 13:38:38 698 0.005 
3/20/2004 13:38:39 699 0.004 
3/20/2004 13:38:40 700 0.004 
3/20/2004 13:38:41 701 0.004 
3/20/2004 13:38:42 702 0.004 
3/20/2004 13:38:43 703 0.004 
3/20/2004 13:38:44 704 0.004 
3/20/2004 13:38:45 705 0.005 
3/20/2004 13:38:46 706 0.004 
3/20/2004 13:38:47 707 0.004 
3/20/2004 13:38:48 708 0.004 
3/20/2004 13:38:49 709 0.004 
3/20/2004 13:38:50 710 0.005 
3/20/2004 13:38:51 711 0.005 
3/20/2004 13:38:52 712 0.006 
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APPENDIX F 
HYDRAULIC CONDUCTIVITY DATA 
Peak 1 
Peak2 
Peak3 
Peak4 
Peak5 
Peak6 
K= 
Peak 1 
Peak2 
Peak3 
Peak4 
Peak5 
Peak6 
K= 
HYDRAULIC CONDUCTIVITIES (K)(m sec-1) 
SWC03-1 SWC03-2 SWC03-3 PP03-1 PP03-5 
2.0E-04 1.0E-04 3.0E-04 6.0E-05 2.0E-05 
2.0E-04 2.0E-04 3.0E-04 2.0E-05 6.0E-05 
2.0E-04 1.0E-04 3.0E-04 6.0E-05 2.0E-05 
2.0E-04 2.0E-04 3.0E-04 6.0E-05 6.0E-05 
- 2.0E-04 - 9.0E-05 2.0E-05 
- 2.0E-04 - - 6.0E-05 
SWC03-1 SWC03-2 SWC03-3 PP03-1 PP03-5 
2.0E-04 ! 1.?E-04 ! 3.0E-04 ! 5.8E-05 4.0E-05 
* K for each well is the calculated average. 
1825 12173 
1.0E-04 2.0E-04 
1.0E-04 3.0E-04 
1.0E-04 3.0E-04 
1.0E-04 3.0E-04 
1.0E-04 -
- -
1825 12173 
1.0E-04 2.BE-04 
* K for each well is the calculated average. 
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L. 0.7 
"* ~ ~ 0.6 
0 a, 0.5 
:g ~ 0.4 
-~ 
Cl) - 0.3 
E .c 
0 $ 0.2 
~ -
- a., 0.1 
Q) > 
0 Q) 
C: ....I 0 
"' ~ -0.1 -0.2 
170 
/SWC03_1/ 
220 270 320 370 
Elapsed Time (Seconds) 
iswco3_2i 
0.2 ffl~IG=-=====a~;================i 
~ 
2 
0 
-0.2 
-0.4 
-0.6 
-0.8 
-1 
9.1 
"' 9 ~ z-
0 a> 8.9 
:;::; Q) 
.!9 !=. 8.8 
CJ) ~ 
E ~ 8.7 
o~ 
-= Q> 8.6 
~ ~ 8.5 
C: ....I 
"' ~ 8.4 8.3 
425 
462 
115 145 175 205 235 265 295 325 355 385 415 445 475 505 
Elapsed Time (Seconds) 
110 130 150 170 190 210 230 250 270 290 
Elapsed Time (Seconds) 
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~ j 6.9 
0 ~ 6.7 
:g Lf 6.5 
~ ~ 6.3 
e - e.1 
- -.; ~ ~ 5.9 
ffi ...J 5.7 
~ 5.5 
770 
~ 
-¥J 
~ :;:- 0.5 
<.) a, 
'i6 ~ 0 
ci5 :::: 
E ~ -0.5 
o~ 
.::: Q) ·1 
a, > 
<.) a, 
~ ....J -1.5 
·.:: 
"' > -2 
90 
820 
140 
109 
870 920 970 1020 1070 1120 
Elapsed Time (Seconds) 
jPP03_5j 
Elapsed Time (Seconds) 
198 370 
225 307 396 
190 240 290 340 390 440 
Elapsed Time (Seconds 
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10.5 
10.4 
10.3 
10.2 
10.1 
10 
9.9 
9.8 
50 100 150 200 250 300 
Elapsed Time (Seconds) 
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i 
.i 
jLogarithmic Plot of SWCD3_ 1, Peak 1 (Sec. 182-205)1 
0.1 
O.Q1 
0.001 +----~----~---~---~-----------l 
0 5 10 15 20 25 
Time (seconds) 
Well Diameter (d)(in) 2 
Screen Length (L)(in) 60 F= 0.0086 
Screen Diameter (D)(in) 2 in/sec ft/sec m/sec 
Time 1(sec) 7 K= 0.006 0.0005 0.0002 
Time 2(sec) 16 
dh, 0.158 
dh2 0.029 
m 1 
!Logarithmic Plot of SWCD3_ 1, Peak 2 (Sec. 248-2681 
10 
0 
.r:. 0.1 
-.r:. 
0.01 
0.001 
0 
Well Diameter (d)(in) 
Screen Length (L)(in) 
Screen Diameter (D)(in) 
Time 1(sec) 
Time2(sec) 
dh, 
dh2 
m 
5 
2 
60 
2 
2 
13 
0.925 
0.043 
1 
10 15 
Time (seconds) 
F= 
K= 
156 
0.0086 
in/sec 
0.010 
ft/sec 
0.0008 
20 
m/sec 
0.0002 
30 
25 
!Logarithmic Plot of swc_o1, Peak 3 (Sec. 308-331)/ 
~ 6,0.250) 
' 
-
0.1 ' I 
~ . 
0.01 115, 0.0281 , ~· - - : 
/ I ' 0.001 
o 5 10 15 20 25 30 
Time (seconds) 
Well Diameter (d)(in) 2 
Screen Length (L )(in) 60 F " 0.0086 
Screen Diameter (D)(in) 2 in/sec ft/sec m/sec 
Time 1(sec) 6 K" 0.008 0.0007 0.0002 
Time 2(sec) 15 
dh, 0.250 
dh2 0.028 
m 1 
/Logarithmic Plot of SWC03_ 1, Peak 4 (Sec. 361-380)1 
10 
1 
0 
r. 0.1 :c 
O.Q1 
0.001 
o 5 10 15 20 25 
Time (seconds) 
Well Diameter (d)(in) 2 
Screen Length (L)(in) 60 F" 0.0086 
Screen Diameter (D)(in) 2 In/sec ft/sec m/sec 
Time 1(sec) 2 K" 0.009 0.0007 0.0002 
Time 2(sec) 13 
dh, 0.935 
dh2 0.056 
m 1 
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I 
~ !Logarithmic Plot of SWC03 2, Peak 1 (S~c. 130-158)1 
10 
• ~ 0.1 
0.01 
0.001 
0 
Well Diameter (d){in) 
Screen Length (L )(in) 
Screen Diameter (D)(in) 
Time 1(sec) 
Time 2(sec) 
dh, 
dh2 
m 
5 
2 
60 
2 
7 
15 
0.351 
0.090 
10 15 20 25 
Time (seconds) 
F= 0.0086 
in/sec ft/sec m/sec 
K= 0.006 0.0005 0.0001 
I Logarithmic Plot of SWC03 2, Peak 2 ( Sec. 183-215) I 
10 
• J:. 0.1 
-J:. 
0.01 
0.001 
0 5 10 15 20 25 30 
Time (seconds) 
Well Diameter (d)(in) 2 
Screen Length {L){in) 60 F= 0.0086 
Screen Diameter (D)(in) 2 in/sec ft/sec m/sec 
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APPENDIX H 
PRECIPITATION DATA 
Precipitation Data 
Weather Station: MCLEOD3E 
Location: 
Lat/Lon: 
12. 5 Km SSE of Pigeon Point 
46o24'N/97o14'W 
Elevation: 
Month 
Jan_03 
Feb_03 
·Mar_03 
Apr_03 
May_03 
Jun_03 
Ju\_03 
Aug_03 
Sep_03 
Oct_03 
Nov_03 
Dec_03 
Jan_04 
Feb_04 
Mar_04 
Apr_04 
May_04 
June_04 
July_04 
1 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
0.0094 
-
-
0.0097 
-
2 
-
0.0003 
0.0003 
-
-
-
-
-
-
-
-
-
-
0.0005 
0.0005 
-
-
-
-
• Data from Lisbon Station. 
Month 
Jan_03 
Feb_03 
·Mar_03 
Apr_03 
May_03 
Jun_03 
Ju\_03 
Aug_03 
Sep_03 
Oct_03 
Nov_03 
Dec_03 
Jan_04 
Feb_04 
Mar_04 
Apr_04 
May_04 
June_04 
July_04 
11 
-
0.0003 
-
-
-
-
-
-
0.0003 
0.0231 
-
-
-
0.0064 
0.0005 
-
0.0010 
0.0025 
0.0173 
12 
-
-
-
-
-
0.0157 
0.0015 
-
-
-
0.0003 
-
-
0.0005 
-
-
0.0495 
-
0.015 
• Data from Lisbon Station. 
327.7 m 
3 
-
-
-
0.0003 
0.0170 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
13 
-
-
0.0028 
-
0.0320 
-
-
-
0.0165 
-
-
-
-
-
-
-
-
-
-
Dav Of Month 
4 5 6 
- - -
- - -
- - -
0.0003 
- -
0.0188 0.0160 0.0005 
-
-
0.0107 
- - -
- -
0.0003 
- - -
-
- -
0.0086 - -
- 0.0056 -
- - -
- - -
0.0008 
- -
- - -
- - -
- 0.0117 -
0.009 0.0013 0.032 
Dav Of Month 
14 15 16 
0.001 
- -
- - -
- - -
- -
0.0198 
0.0015 
-
0.0041 
- - -
- 0.0005 -
- -
-
- - -
- -
-
- 0.0074 -
- -
0.0135 
- - -
- - -
0.0003 
-
-
- - -
- -
0.0003 
0.0008 0.0003 0.0033 
- -
-
196 
LISBON 
32 Km SW of Pigeon Point 
46o27'N/97o41 'W 
336.5 m 
7 8 9 10 
- - - -
- 0.0005 - -
0.0028 0.0015 - -
- - - -
- 0.0163 0.0005 0.0038 
- 0.0058 - 0.0104 
0.0005 - 0.0084 0.0066 
- - - 0.0130 
- -
-
-
- - - -
- - - -
- - - -
- - - -
- 0.0020 - 0.0003 
0.0005 - - -
- -
0.0003 -
- - - -
- 0.0003 - -
0.010 
- - -
17 18 19 20 
- - - -
- 0.0005 - -
- - -
-
0.0094 - 0.0135 0.0003 
0.0218 0.0089 - -
0.0033 - - -
0.0033 - - 0.0041 
- - -
-
-
0.0094 0.0008 -
- - - -
- - -
-
- - - -
- - - -
- - - -
0.0043 0.0008 - -
- -
0.0046 -
0.0114 - - -
- - - -
- -
- -
Month 
Jan_03 
Feb_03 
*Mar_03 
Apr_03 
May_03 
Jun_03 
Jul_03 
Aug_03 
Sep_03 
Oct_03 
Nov_03 
Dec_03 
Jan_04 
Feb_04 
Mar_04 
Apr_04 
May_04 
June_04 
July_04 
21 
-
-
-
-
0.0013 
-
-
-
-
-
-
-
-
-
-
0.0104 
-
-
-
22 
-
0.0003 
-
-
-
0.0208 
-
-
-
-
-
-
-
-
-
-
0.0003 
-
-
• Data from Lisbon Station. 
Dav Of Month 
Month 
Jan_03 
Feb_03 
*Mar_O 
Apr_03 
May_O 
Jun_03 
Jul_03 
Aug_03 
Sep_03 
Oct_03 
Nov_03 
Dec_03 
Jan_04 
Feb_04 
Mar_04 
Apr_04 
May_04 
June_o 
July_04 
3 
3 
4 
31 
-
-
-
-
-
-
0.0140 
-
-
0.0008 
-
0.0030 
0.0018 
-
-
-
0.0495 
-
0.0004 
Totals 
0.002 
0.002 
0.008 
0.046 
0.147 
0.124 
0.039 
0.014 
0.027 
0.029 
0.026 
0.022 
0.011 
0.010 
0.026 
0.015 
0.160 
0.049 
0.107 
• Data from Lisbon Station. 
23 
-
-
-
-
-
0.0107 
-
-
-
-
0.0069 
-
-
-
-
-
-
0.0089 
-
Dav Of Month 
24 25 26 27 28 29 30 
-
T - 0.0005 - - 0.0005 
- - - - - - -
0.0003 - - 0.0005 - 0.0003 -
- - -
0.0025 
- - -
0.0036 - - 0.0005 - - -
0.0231 0.0145 0.0036 0.0010 0.0046 - -
- - - - - - -
- -
- - 0.0008 - -
- - - - - - -
- - - -
0.0046 - 0.0003 
0.0025 
- - - - - -
- - - - - - -
- 0.0053 0.0036 - - - -
- - - - - - -
- - - -
0.0089 
- -
- - - - - - -
- 0.0117 - - 0.0104 - 0.0262 
0.0008 
- -
0.0109 - - -
- - - -
0.0168 0.0025 0.0018 
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APPENDIX I 
EVAPOTRANSPIRATION DATA 
I 
' I -
I 
Monthl~ Potential Evaeotranseiration Data {m} 
~ 
Station: Fingal, ND. Leonard, ND. Wyndmere, ND. 
Location: 46.76°N/97.79"W 46.65°N/97 .25"W 46.27°N/97.13"W 
40Km NW 24 Km NE 32 Km SE 
Month Fingal Leonard Wyndmere Average 
May-03 0.15 0.17 0.16 0.16 
Jun-03 0.15 0.18 0.17 0.17 
Jul-03 0.18 0.20 0.19 0.19 
Aug-03 0.20 0.21 0.19 0.19 
Sep-03 0.15 0.15 0.13 0.13 
Oct-03 0.11 0.11 0.10 0.10 
Mar-04 0.06 0.06 0.07 0.07 
Apr-04 0.17 0.18 0.18 0.18 
May-04 0.16 0.19 0.19 0.19 
Jun-04 0.19 0.21 0.20 0.20 
Jul-04 0.16 0.18 0.17 0.17 
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APPENDIXJ 
ELECTRICAL CONDUCTIVITY DATA 
ELECTRICAL CONDUCTIVITY (EC) 
ID LATITUDE LONGITUDE EC 
12 46.49965466 -97.38545540 700 us 
13 46.49630844 -97.39387309 352 us 
14 46.49494797 -97.38528206 490 us 
15 46.49663877 -97.38706372 512 us 
16 46.49511209 -97.38986093 458 us 
17 46.49425613 -97.39093062 576 us 
18 46.49603561 -97.39184601 379 us 
19 46.49409142 -97 .39297 413 526 us 
20 46.49505216 -97.39720247 367 us 
21 46.49365749 -97.39611902 368 us 
221 46.49295702 -97.39704983 451 µs 
222 46.49295702 -97.39704983 444 us 
223 46.49295702 -97.39704983 469 us 
23 46.49656995 -97.40024216 396 us 
24 46.48949445 -97.40461676 437 us 
25 46.49290983 -97.4027394 7 475 µS 
26 46.49856342 -97.40545370 398 us 
27 46.49038763 -97.40760894 486 us 
28 46.50104187 -97.38483195 866 us 
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